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YOUR PLANES 


YOUR SHIPS 


YOUR TANKS 


wT UNITED STATES GOVERNMENT ts beats will be protected by the anti- 
avain using “Prestone anti-freeze to freeze that does not boil away. hes 
pros ide one-shot protection for Aros will be protected low thee cuaranteed 
and Navy ecpuapene nt anti-freeze that outlaws lreeze-up, rust 

Your planes. vour-ships, vour tanks, and corrosion...the one-shot anti- 


quad cars. trucks and torpedo patrol freeze that protects all winter long. 

- - 

If you can't get “PRESTONE” anti-freeze 
REMEMBER THIS 
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of the important uses to whieh not be sufficient to meet all civilian 


raw materials are being put were needs, 
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Unit of Union Carbide and Carbon Corporation 
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sa registered trade-mark of National Carbon Company, 
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WITH U.S. DEFENSE ™ 


* * * * . * = 
Tovay, the trained man in industry 
marches shoulder-to-shoulder with Amer- 
ica’s armed forces in defense of his coun- 
try! The man who wilfully neglects his 
training is a slacker—for Uncle Sam ex- 
pects every one of us to “get in step.” and 
help out-produce the gangster nations of 
the world! j 

W ould sound, practical, modern training 
help you do your part better? Then mail 
this coupon, and learn how an IL. C. 5. 
Course in your line of work will prepare 
you for the bigger opportunities that lie 
ahead—fit you for success! Youll be sur- 
prised to find how little it costs to become 


a trained man the I, C. S. way! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7623-K, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins 
and Why,” and full particulars about the course before which | have marked X: 
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IMPROVE YOUR 


HOME...NOW 





Popular Science Announces a complete 
program for the repair, renovation, and 
upkeep of American homes « « x * 





( LR homes never meant more to 

us than they do today. They are 
our one refuge from the pressure of 
world-rending events our one 
escape from the desperate tempo ol 
Let’s make 


live in. 


industrial mobilization. 


them more comfortable to 


Let's improve them... now! 

The time is perhaps better than 
you think. It’s true that there are seri- 
ous shortages of materials, 


metals required for new 


certain 
especially 
lumber. cement. 


insulation, 


construction, But 


wall boards. plywood, 
plaste r, paints, elass. and many types 
of basic materials are obtainable for 
repairs and renovation. More money, 
in spite of sharply 


jobs are 


too. is available 
taxes because 


plentiful and the national income is 


inere ased 


soaring to an all-time high. And what 
better. there be to 
spend part of it than on home mod- 


sater way could 


ernization? The virtual cessation of 
new building in all but defense areas 
or on defense projects also has had 
the effect of freeing much skilled la- 
bor for remodeling and repair work. 
All in all. 
seize . . . your opportunity. 

The first thing to do is to survey 
vour house carefully and plan to 
correct its defects and deficiencies. To 
aid in this, POPULAR SCIENCE, be- 
ginning next month, will present dur 
ing 1942 a complete. extensive. and 


its an opportunity to 


authoritative series of articles on 
home repairs and maintenance. 

In this program you are certain to 
find ideas that will help you improve 
your home. Time and money spent 
in this way will pay lavish dividends 
in comfort. satisfaction. enhanced 
property value. There never was... 
and never will be... any better in- 
vestment than your own home. 





The SOLDIER 


Photo 
co atm: 
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Signai ry orpes 


TRAINING FOR ee 
YOURS? 


N= ARLY 2,000,000 men are training in our 
4 


armed services—developing their ability 

to serve our nation better. Millions more of us 
have just as great a duty to train for our part 
in civilian service—to develop our talents in 
office, store and factory—so that we may back 
that soldier better. Our nation needs our ut- 
most capacity, the best that we can be and do. 
That training must be quick, thorough, 
practical—you cannot wait on slow day by day 
experience—you must have that,and much more. 
Fortunately, for 33 years LaSalle has been 
developing spare time training that fits this 


TRAINS FOR 
HIS 
SERVICE- 


crisis exactly. It condenses the best experience 
of successful men; it gives you the boiled down 
rules and principles and teaches you to use them 
effectively; what you study at home tonight, 
you can use on the job tomorrow. It is home 
study, so you lose no time from your daily work. 
It is moderate in cost and easy payment terms 
are available. It means better service, new and 
larger lifetime success for you. 

If you are serving—or wish to serve—in one 
of the fields listed below, ask for the facts 
about that field and our proved spare time 
training for it. 


LASALLE EXTENSION UNIVERSITY — 


Dept. 183-R CHICAGO, ILLINOIS 


Please send me your free 48-page booklet about the opportunities and requirements 
also full details about your training in that field 


in the field I have checked below; 
—all without obligation to me. 


DAccounting 
Olndustrial Management OEffective Speaking 
OTraffic Management 
OBusinessCorrespondence( Foremanship 
Name 


Present Position 


Address 
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DAVID MARSHALL (“Model-Rail- 
way Notes,” page 184) is a New York 
City newspaper man who became a 
specialist on railroad engineering prob 
lems and was graduated into model 
railroading by that unusual route 
Experts who have seen the manuscript 
of his book, “Model Railroad Engineer 
ing,” to be published in January, call 
it the best ever written on the subject. 
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EVERY EXTRA LEAF IN THE TABLE 


AND FAR. | 
TOO MANY GUESTS 


FOR CHRISTMAS DINNER ! 























That’s the situation your telephone 


company faces every Christmas. That's 


why there may be delays on some 


Long Distance Christmas calls. 


e Last Christmas Eve and Day the wires 
were jammed. The switchboards were 
manned by regular and extra operators 
working all through the holiday. Long Dis- 
tance telephone calls were three, five and 
at some places eight times normal. 
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We're glad so many folks want to ex- 
change friendly greetings across the miles 
at Christmas — but sorry that, because of 
it, we can’t supply service as good as usual. 

We expect the biggest rush of calls we’ve 
ever had this coming Christmas. We'll do 
our best to prepare for it. But some calls 
will be slow. Some may not 
be completed. For these, 
we ask your patience and 
understanding. Thank you. 


BELL TELEPHONE SYSTEM 


Please mention PoruLar Scien¢ 





FOR A ‘REEL’ THRILL 


Crloe and Aon 


with 


G - A 
Cinemaster 
DUAL 8 MM CAMERA 


This Christmas, learn a 

new thrill in movie mak- 

ing with Universal's latest 

achievement Cinemaster 

a peerless photographic 

instrument for taking per- 

fect pictures that more 

than move breathe life 

itself... create lasting 

pleasure as they live over 

and over again on your 

living room screen not 

only in black-and-white but also in gorgeous color. 

FEATURES 

Built-in Exposure Meter « Takes all Double-8 color 
and black and white films as well as UniveX Econ 
omy Single-8 films « Three Speeds ¢ Interchangeable 
Lenses « Continuous Run Lock « Minimized Parallax 
Standard Model with £:4.5 lens, $22.50. Spectral 
Model uit 3.5 lens, $33.2 Model with 
f 38.7 2.5 or £:1.9 lens models also 


| UNIVERSAL CAMERA CORPORATION, 
8 West 23rd Screet 
| Dept. E8-6, New York, N. Y 
] Please send me your illustrated folder describing 
| the many features of the new Cinemaster camera 
| Name 
l Address 


I city 
. 
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THIS VALUABLE NEW BOOK 

**‘Mathematics Made Easy.’’ Gives you 
simplified instruction in every phase 
of calculating in ALL types of work 
PLUS a FREE DeLuxe Professional 
10-inch SLIDE RULE. Saves time 


simplifies all calculations fractions 
estimating percentages decimals 
costs, ratios, etc., ete. With oy 
instructions for using a Slide 
Both ABSOL 
LY 





A BETTER JOB and BIGGER PAY 
need sicasins the Pit Dat Learn 


~@ BLUEPRINT READING 


AMAZING NEW INVENTION MEN of ALL AGES 
and ALL TRADES 


Makes Blueprint Reading Easy as Seeing a Movie 
Learn at Home—EASILY, QUICKLY+IN SPARE TIME ae, | | a 


| penter, Plumber, Shipbuilder, 
THOUSANDS OF MEN WANTED—AT ONCE! alg 
Toot Maker, Electrician, Avia- 
. a : rr 7 L UEPR INTS tion Mechanic, etc 
at a V i ‘ ir Blue: t Re idin at you must know 
n unbelievably low cost. “This sensational BLUEPRINT READING 
Readir W rea @ by Nationally Famous to win promotion 
ubjects to men withou previous technica 
ym plic ate i details, they explain all tech- and bigger pay 
, Contains eve 
Reading Bluey 


work you do. 

















NOW ANYONE CAN READ BLUEPRINTS 


print Reading is put right 
BC. No need to 
technical school 


different No ry , - | wash 

books by seeing and doing rapPpoLrT 

you EAD BLUEPRINTS from the ver P 

DAY With this amazin new method 
Vv minut g lay u ad to re 

slueprints on ht. This simplife d, spare- CREATED BY 

time, Home § ily Course mi e ill Blue- NOTED EXPERTS 

print Requirements for Civil Service am H. V. WALSH, B.A., 

National Defense Jobs rofessor, Columbia, 

19-1935 ’. A. RAP- 

Ss C.E 


QUALIFY QUICKLY | * Pi ech 
FOR A BIG PAY JOB | i fob sci 


Here is really big news for you—if you have 
a job. or if you want a job in any branch of AUSTIN TECHNICAL INSTITUTE 
aviation, shipbuilding, sheet-metal work, welding. electricity, machine 899 Broad St., Div. P.S.-1, Newark, New Jersey 
tooling, plumbing, carpentry, radio, building 1utomotive and Diesel Send me on FREE APPROVAL your com- 
Engineering, or any other of the mechanical, construction or DEFENSE plete 24-Volume Blueprint Reading Course 
INDUSTRIES—the Austin Tech Shadowgraph’’ Method CAN HELP with special Working Model’’ Bookcase. I 
YOU QUALIFY for a B ETTER JOB AND BIGGER PAY in an amaz- om too FREE ‘‘Mathematics Made Easy 
ingly short time This marvelous home-study method is so easy—it eam Tae chen vt 
enables even a school boy to learn Blueprint Reading from the first day! charges on arrival. If 
within 5 days you are t 
Otherwise 
ly for 3 months z 














24-Volume Blueprint Reading Course is packed in a specially 

nstructed bookcase, which in itself is a unique ‘‘Working Model 

ie signed to enable you to read Blueprints from the first da The & 
Course contains over 600 Actual Blueprints—Charts Tables Dia- 
grams—Signs—Symbols and other Instructive Pictures that help you 


to read Blueprints practically on sight. 


EVERYTHING IS SENT TO YOU AT ONCE! 


is sent to you to- 


$ for } 
price of $8.95 i 
payment ac¢ 
guaranteed.) 


Name 


The complete 24-Volume Blueprint Reading Course Address 
gether with the specially constructed ‘‘Working Mod: 300kcase 

also get FREE—'‘‘Mathematics Made Easy’’ and a s 
Rule Everything is sent in one shipment ACT TODAY—DUE 
RISING PRICES, FREE GIFT OFFER IS LIMITED. 

AUSTIN TECHNICAL INSTITUTE, 899 Broad Street, Div. P.S.-1, Newark, N. J. 


City 

Reference 

Address -_ 
NOTE: *f you enclose $1.95 with coupon—we 


will pay ‘all postage charges. Every cent re- 
funded if not satisfied. 
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And that's exactly what we boys at Hastings 
have been advising for a long time. 


Simply get Hastings Steel-Vent Piston Rings. 
They'll stop oil-pumping instantly—and check 
cylinder wear, too. Any good mechanic can 
install them—quickly and economically. 


HASTINGS MANUFACTURING CO., HASTINGS, MICH. 
Hastings Mig. of Canada, Ltd., Toronto 


HASTINGS 


STEEL PISTON RINGS 


“Tough - but of so gevtle 


VENT 


— 
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Holder for Set of Drills 


“Slide Rule” Gives Welding Data... 


Pedals Work Hydraulic Vise 
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(Continued on page 12) 
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Auto MECHANIC 


BE Pp REP ARED ™ This Amazing 
New Book Will Show You How To Do 


Auto Repairing ee e Covers Every Problem That Confronts 
Even the EXPERT Mechanic * The Greatest Collection of Data and Pictures 
On Overhauling and Adjusting Modern Cars Ever Published! 

% Nearly 200,000 Vital Facts on Every DETAILED INSTRUCTIONS 

Phase of Tune-up and Repair. % Over & lv understood text—supplemented by 

450 Charts and Tables. % More than the 

900 Photos, Drawings and Diagrams. 


% Over 600 Big Pages—Size 8% x11. | 
CONTENTS knee K absorbers; steering; spr 
, — to several different body; free whee vercrive; ¢ dc 

AUTO MECHANICS INSTRUCTORS 


NEW 
1942 


American Bantam Ford Oldsmobile 
Auburn Graham Overland 


Austin Hudson Pockard Mc ToR’s F At J DRY HC P MANU Al | , 
Buick Hupmobile Pierce Arrow + ted its | hare to t t f tr 
Cadillac lo Fayette Plymouth ing ' bile , OW @a y 


Chevrolet La Saile Pontiac 
Lincoln Reo 
Lincoln Zephyr Studebaker 
Mercury Terraplane 
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’ 


Your Money Back / 
if not 
Satisfied 


< y 


PAY Cc. O. D. 


Describes and Illustrates Every Basic Auto Repair Operation 
ee Rapertion oll of the oust Fe canta cuca tna taaie coal a Mail This Coupon TODAY! 
No Matter What Job You Want To Do—on gree pes . =< 
Any Cor Built Since 1934—Here are MoToR, Book Dept., Room 2507, 572 Madison Ave., New York, N. Y. 
the Official Manufacturers’ Instructions conts ; ee tendered on ae mon S00 tewe 
8 ume interac in ‘ ——— — 





rdiess 4 4 v 
NOTE: For Caneda; price of Shop Manual only $6.00. For foreign countries, 


odd $1.00 to U. S. price. Books con be Shipped C. O. D. in U. S$. A. only 
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Increase Your Paye 


No matter how many years you've been on the job 


you'll 


find LaSalle home-study training in Modern Foremanship 


a real money-maker for you. Heé 
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re's why: 
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at good pay; enabled me to earn funds for 
a college education. There's a promising fu- 
ture for thoroughly trained Radio men." 
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A RADIO TECHNICIAN 


practical. 


Beginners Quickly Learn to Earn $5, teresting, fascinating, 


$10 a Week Extra in Spare Time 


Nearly every neighborhood offers op- 
for a good part-time Ra 
ian to make extra money Mai 

fixing Radio sets. I give you 64 
training to show how to tart mv 
cashing in on these opportunities 
early. You get Radio parts - 
structions for building test equ 
for conducting experiments that give they are doing 
you valuable practical experience. You COUPON above in 
also get a modern Professiona! Radio paste on a penny 

Servicing Instrument. My fifty-fifty 

method—half Radio 

parts. half studying nm texts 

— makes learning Ra at home in- 


the coupon above 
page book FREE 
Course; the 
different branches 
letters from more 
men trained 


you 
of 
than 
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types of 
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100 
so you can 
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envelope 
postal. 


Find Out How |! Train You at Home 
for Good Pay in Radio 


ll send my 
tells about 
obs in the 
shows 
of the 
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see 


MAII 


4. E. Smith, President 
Dept. 2AP3 National Radio institute 
Washington, D. C. 


S. GOVERNMENT JOBS 


Railway Postal Clerks 


Many Other Government Jobs 

Mail Carriers—Office Clerks— 
Post Office Clerks—Stenographers, Etc. 
JANUARY, 


mention PorpuLaR S¢ 


1942 Please 


START 


$1260 to 82100 Year 


(105.00 TO $175.00 MONTH) 
Mail Coupon Before You Lose It 
se se ee 
a FRANKLIN INSTITUTE, Dept. E245, 
Rochester, N. Y. 
é Sirs: Rush to me without charge-—copy of 


32-page book How to Get a U. 8. Govern- 
ment Job,’’ with list of positions and full 


a particulars telling how to qualify 
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Curt 


FIX IT WITH 


SMOOTH-ON 


MAKES LOOSE PARTS 
TIGHT AGAIN... 


When fixtures, handles, ete.. 
get loose, don't be annoyed or 
throw them away. Just apply 
a little Smooth-On No. 1 into 
the crack or hole. Smooth-On 
will make loose parts lastingly 
tight 


when new 


KEEP SMOOTH-ON HANDY 


Smooth-On takes care of 
other household and auto re pairs, 
too \ few cents worth will fre- 
quently save vou many 
It's easy to use 
teriorates | kept dry 
in 1% -0z.. 7-oz.. 1-lb 
cans, al vour dealer 
gary. from us. Accept no substi 
tuts Insist on genume Smooth- 
On in vellow labeled cans 


Get your copy of our lotest 40 poge illustrated 
hendbook. Shows how to make repairs 
quickly, economically. Just send the coupon. 
See eee ae ae eae ae eS ee ee ee 


Smooth-On Manufacturing Co., Dept. 58 
570 Communipaw Ave... Jersey City, N. 4. 


end the FREE Sm 
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Punch Set Made in the Lathe 
Boring Bars for Heavy Cuts 

Jig Bends Links for Chains = 
Scotch Tape Marks Depth on Drill.. 
Electroplating in Photo Tank 

Auto Switch Locks Power Tools 
Gas-Engine Ignition Transformer... 
Sootless Blowtorch Primer......... 


Outdoors 


Ski Rack on Top of Automobile 
Charcoal-Burning Fire Bucket 


Photography 


Rationed Light with Flash Lamps... 
Corrected Lens on New Bantam 
Press Camera in Miniature Size 
Refiex Camera Has Synchro Flash 
New Portrait and View Camera 
Showmanship in Movie Titles 
Milk-Bottle Cap Protects Lens 
Cable Coiled on Plywood Forms.... 
Mixing Valve Used on Film Tank... 
Indicator for Developing Time 


Ki. dis 


Portable Radio-Phonograph er 
Diffusing Cones in FM Speakers.... 
Electronic Television View Finder. . 
Rugged 25-Watt Amplifier Unit..... 
Suction Cup on Crystal Mike 


Shot Dats File 


Enriching Leather Backgrounds 

Electroplating, Part 7 vane 
Bits for Cutting Acme Threads. : 
Odorless Metal-Etching Solution... 
Weighing Chemicals with Coins.... 


The flandy Man 


Tray Storage in Kitchen Table...... 
Concrete Protects Fuel Oil Line.... 
Cement Reenforces Scratch Pad.... 


Whodworking 


Army-Camp Recreation Furniture... 
Fun with a Modern Scroll-Saw ‘ 
Nested Stools of Painted Pine...... 
Novel Glass-Door Curio Cabinet.. 

Laying Floor from Room to Room.. 
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(VE Gort Aw Amazinery EASY 
To CEt into ELECTRICS 


SL Grnawes 
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FIRST - you ARE , ; _- ~ / 
TOLO ANDO SHOWN Qu 9 - Ww O 
2% a =a 


Hew Fre Be /Fr. 

















LACK OF EXPERIENCE -AGE, oR E0UCATION 
BARS NO ONE.ZI DONT CARE I& you Our KNOW 
AN ARMATVRE FROM AN A’R BRAKE-I OONT 
ExPecr You To! TT MAKES NO DIFFERENCE! 


THEN Yor PART TIME WORK TO WELP 


Le Secale +iVNG 
Gra fue " yov NEED (Pr. Mtrne) 


AFTER GRA OVATION You Wish GET Em Miey~ 
MENT HELO, CONSULTATION NELP, AVO MAA Y 
OTHOR SERVICES TO NELP YOU MAKE A SUCCESS 


Hot Rode : ot 6 
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aatoe oe OPERATOR Ab ACTUAL WORK - GU/ILOING REAL (BATTER! & - 
Ne ATION LEMTION = WINDING REML ARMATURES- CRERATING REAL 
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SERVICE STATION OWNER J 
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AUR COND! TIONING 
ELECTRIC REFRIGERATION 

RADIO SERV/CING you<kL BE AMAZED How “417 ThE MoNn#y You 
Ayf0 MANY OTNWER NEBO TO GEE COYNE TRAINING. YOu CAN GEPTN'S 
TRAINING F(RS&T AND PAY FOR (7 IN 1a MONTHLY 
aan mers. B&GINNINE 60 DAYS AFTER yovR TRAM: 
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sor) po PELiows 4/K& ME TO GET AHEAO. 








CoyvNE EieerricAd 
sewent, 600 Go. PPMa MAOORESS accom aa woe ee © oe ee 
CHICAGO, (441N OS 
beEP r.12-73 


JANUARY, 1942 








Srv acc ee eo WTS. « oa SS 








ise mention Popvtar Science MONTHLY when writing to advertisers 13 





--But You Can 
One 


‘TH! ruture is not predestined There 


sche n 


ind receive 


inatiol 


} 
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SAN JOSE, CALIFORNIA, U. 
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Coming Next Month— 


BULL’S-EYES MEAN NOTHING to a flight 
archer; he shoots for distance. To squeeze out 
the extra foot or inch that may mean a record, 
he builds his own tackle—bows embodying 
tricks used by the medieval Turks, feather- 
weight arrows, bowstrings so fragile that they 
explode after the first shot. “Secrets of the 
Flight Archers” tells all about this most exact- 
ing form of bow-and-arrow sport. 


HORSE EARNS $60,000! Not a racing cham- 
pion or a movie cowboy’s mount, but one of the 
hundreds of animals that are saving human 
lives by lending their bodies for the making of 
priceless serum. Read about these four-footed 
benefactors of mankind and the pampered life 
they lead on a modern laboratory farm. 


TIME FOR A GAME of checkers, cards, or 
backgammon? Soldiers in camp, sailors at sea, 
defense workers away from home will find 
plenty of use for the portable game kit de 
scribed in the February issue. It’s easy to make 
from the detailed plans, and buying the mate 
rials won’t make a dent in a buck private’s pay. 


ARMY TEST PILOTS are the cream of the 
Air Corps’ flyers—men picked because they 
have a natural knack for handling planes. And 
they have to be good, because it’s their job to 
put the new warplanes through their paces and 
find out just what they can dk You'll be 
thrilled by Hickman Powell's story of the men 
who are ready to fly anything that has wings— 
and the more power the better! 


THEY KNOW TIRES, because they are paid 
to wear them out. They are the test-car drivers 
for the big tire companies, and they can give a 
piece of rubber more punishment in a few days 
than you and your jallopy can give it in a year. 
For the same reason, they can tell you what 
NOT to do if you're trying to save tires instead 
of ruin them. You'll find it all in “Tire Tips 
from Test-Car Drivers.” 


NOW IS THE TIME to make any necessary 
repairs on your home, or to add any improve- 
ments. With new building practically at a 
standstill and serious shortages of materials and 
labor in prospect, you can’t afford to put things 
off. Beginning a series of articles on home re 
pair and modernization, a general survey helps 
you make a point-by-point check of the things 
you should do—NOW! 
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INVENTORS 


Get Expert Advice on HOW to 


PROTECT and SELL Your Invention 





“Why 
Hiow 


when 


I thought 
many 


of that years 
persons have said that, 
they found later that somebody 
else bad thought of the same thing 
had it patented, sold it, and were prot 
iting from it: Too many, sad to say 
These unfortunates did not know what 
to do about their inventions, in order 
to protect and protit from them. sdme 
thought elaborate working 
necessary to secure a patent 

others felt their idea wasn't “worth 
much They failed to realize that a 
good practical invention, plus prompt 
ind locating a buyer or «a good market, 
success for thousands of inventors, 


WE GIVE 
SPECIAL ATTENTION 
To 
INVENTIONS 


DEFENSE 


models 


were 











i Patent 
have proved the secrets of 


Patent Guide Shows What To Do 


Our “Patent Guice the Inventor” answers many important 
questions concerning P ts that inventors constantly ask. It tells 
what facts, details, drawings, sketches, ete. are necessary to apply 
for a Patent: how to protect your invention through dated and wit 
nessed disclosure: how to do this AT ONCE to safeguard your 
rights: how Patent Oflice n be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; nvolyved and a practical way these can be 
paid as the ipplication progresses, It tells how some inventors se 
cured tinancial backing: | many simple inventions have proved 
large commercial Patents covering improvements 
also can be profitably d marketed; tells countless other 
facts of interest. 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benetit--to give you pro 
tection for the features of yvour invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 
“claims This phase of the procedure is so complex that the Patent 
Office advises the Lnoventor to engage a competent Registered Patent 
Attorney. We maintain a large staff -carefully trained 
registered patent attorneys -expert draftsmen- —-experi 
enced searchers vou. We have been serving in 
ventors for more than 20 years. 


action In securing 
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Records « 
discusses costs 
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to serve 


Take First Step Now 


With the Patent Guide you will receive also Free a “Ree 
ord of Invention” form which will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing vet may 
be vital to your success. Kemember in Patent Matters, 
ACTION is IMPORTANT. Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penny postcard 


NOW 


VERO, 
FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 


Vour 


CLARENCE A. O'BRIEN 
**Worthy of Your Trust’ 
Registered 
Patent Attorney 
Washington, D. C. 


City 


JANUARY, 1942 
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Name 
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COPY 
 PATEN 
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FLAREN Ce ry 


Wasy N 


GUIDE 





Over 100 
Mllustvations 





CLARENCE A. OBRIEN 


CLARENCE A. O’BRIEN 
Registered Patent Attorney before the United States Patent Office 
22-A Adams Building, Washington, D. C. 


and 
form 


is Page “Patent Guide’ 
tecord of Invention” 
not obligate me, 


he your 
specially prepared 
Phis request 


send 


seeecees 


State 


(Please write or print plainly.) 








Ose PLONABLE FUMES known as mercaptans have been a 
headache to gasoline refiners. They caused unpleasant smells, and 
they neutralized the effectiveness of Ethyl uid, Atlantic Re- 
tineries recently solved the problem by introducing a solvent made 
of water, caustic soda, and methanol which acts like a dry cleaner 
in removing the odors but has no effect on the stability or anti 
knock properties of the gasoline. 


? J iLVER AND ALUMINUM make the best coatings for mirrors, 


ot the 37 different metals tested in recent experiments at the 
General Electric Research Laboratory. The metal coatings on 
ylass were applied in a vacuum chamber by evaporating the metal 
trom an electric filament. The silver coating reflected about 95 
percent and the aluminum about 88 percent. When two percent 
of copper was added, the aluminum reflected about 90 percent. 


7) 
NM rAL MANUFACTURERS will be doing the U.S. Secret 
Service a favor if they report any orders for spring-tempered 
“gilding metal” (97 percent copper, three percent zinc, rolled in 
sheets +. 100 of an inch thick and cut into strips 15¢ inches wide. 
Chis is the raw material from which crooks stamp out illegal, 
dime-size slugs for use in coin telephones and vending machines. 
Also to be looked out for, according to the Copper and Brass 
Research Association, is the material for nickel slugs, an alloy 
containing 18 percent nickel, 18 percent zinc, and 64 percent 
copper, in strips two inches wide and 51 1,000 of an inch thick. 


A. ORDING TO THE National Tool Builders Association, 


the total number of machines built in the United States during the 
last year has shot up from the normal 25,000 to 100,000. By the 
end of this year the figure is expected to approach the 200,000 
mark, It is estimated that the new machines are, on the average, 


three times as productive as machines of older designs. Nearly all 
the new production is going to Great Britain, Russia, and the 
United States, 


HE NEXT TIME you have a tooth pulled, the dentist will 
probably give you a shot in the arm instead of putting a mask over 
your face and telling you to count. With an injection of pentothal 
sodium, a dental patient will react to instructions but have no mem- 
ory of anything that happens until the offending tooth is out. The 
recovery period is from 10 to 15 minutes and the drug is said to 
have no ill effects. The results have been so satisfactory that pen- 
tothal sodium is now being used in 90 percent of the cases in 
which nitrous oxide (so-called laughing gas) was previously used. 
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America Cant Wait 
Industry needs you NOW 


Defense Program Needs Trained Men 


There is a tremendous shortage of skilled men in almost all brane hes of industry. Draftsmen, electricians, machine de- . 
signers, machinists, are wanted for good jobs at fine pay xecutives too; foremen, superintendents, managers, are 
d none now to handle the enormous demand for finished produ of al inds f you are already in one of these 
you owe it to your country, to your family, and to yourself to m: o elf even more valuable, to climb and climb 

oad help put thre ugh the most important program we have ever ‘had to face. 


Opportunities —— SS _ Rich Rewards 


Everywhere 
y =e 


Home build ling, ship building, manufacturing 
plants, at utility projects 1 building 
wher u lo« y find a demand for en ‘ ist 
men who kKnov a their 
. Oo % at their jobs, w now both 
and practice ar ‘ therefore iin other men, 
8 rising to more and > important stations and being 
of greater and greater hel Practically every industry is 
included in those needing ME N, trained men, skilled men, “a : 
men with ambition and punch. | ==. : ) ca ta ae te 4 
; for: 


Learn at Home r Results 


0. {0 years ago we developed a system of home study which has FA C ome 


helped thousands of men to important positions in the mechanic: and 4 > Q . kl 
paven’t the time to go away to school, who most LIRA ‘ eee Quic 
haven't the time to go aw: Ss ol, whe must LEARN: AS THE . ARN, y 


n get education ir r ilar fie , education of college grade 
ght you “\ ‘ Best of all, you 


' | 
EES Get the Facts | ay 
perintendent, every factory man- , f< . to us ; - . 4 A 


ry general manager will have his 
e on the man who pushes seeker ‘wa ’ 
ecognizes the great need of the day, and 
ho has made up his mind to be one of the 


first to make good. 


Business Welcomes Applications [i ary) prey rarer Ti 
from American School Advanced AMERICAN SCHOOL, Dept. G146, Drexel at 58th, Chicago 


Students and Graduates ut obligation, Pre oe send FREE and postpaid, bulletin and details 


of the Subjects checke 
; Air Conditioning Retail Merchandising [Drafting and Design 
trained men have been badly & ¢ 
has been quick to say. “We 


. 
1 
' 
' 
1 
- t tec as Cost Accounting CiRadio and Television 
" ion OPractical OHigh School 
mm American School ' Arc nitect ture Bookkeeping (Home Economics 
‘ rr iates.”’ We ' and Building Economics of Courses 
eiledieaiian, 4 a ote : . t - | Plumbing and Direct Selling Business Law 
maintain a ioym acement sé * ' Steam Fitting Private Secretary Liberal Arts 
ice to help put y« i ouch with the best 1 Automotive Diesel Engineering (Mechanical 
penings, and alk o extra charge Engineering Surveving & Topo- Engineering 
any kind for thi , Write now L Aviation Drafting graphical Drafting Shop Management 
pins utlir . > weed training | Aviation Engineering Sheet Metal Toot Making 
an outline . om iay aining 1 Business Management Pattern Drafting Better Foremanship 
courses ; ¢ heck the coupon indicating your i Accounting and C.P.A Electrical Engine and Boiler 
yreference and mai] it promptly. CSalesmanship Engineerin Work 
. } ? 1 
' 
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AMERICAN SCHOOL [im 


Dept. G146, Drexel at 58th, Chicago Cty 
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We’re as Full of Christmas Ideas 
As Santa Claus’s Workshop 


yur magazine for about two years 

now, and this is the first time I've 

ou. I might add, it's the first time I've 

written to a magazine editor. I think your 

the best on the market, and I 

wish to compliment 

SH-H-H! THATS WHERE you on it. I have a few 

aaee ter ee ideas, however, on its 

contents. First, I think 

you should have a page 

telling readers where 

they can get the arti- 

cles described in the 

magazine. Second, I 

think you should have 

ideas for Christ- 

which 

can be made in a shop 

not too well equipped 

ippearing in your November, December, and 
January issues.—T.L., St. Joseph, Mict 


I've AD ye 
written to 
ever 


magazine |} 


more 
mas pre sents 


if T.L. will look 
he onaght te 
to keep him 


About Those Old Alarm Clocks 
—Why Not Fix Them Up? 


r of E. J., of Brooklyn, N. Y., i: 
issue of P.S. M., regarding old 
1roused my interest. I would 
Fully three 
aside 


Tee EQUE 
the October 
larm clocks 
suggest repairing the old clocks 
fourths of the old alarm clocks are laid 
before their useful life is ended, simply 


because they ire so 
cheaply made that IMAGINE ANYBODY 
does not pay for jewel WANTING TO Fix AN 

ALARM cLocKk! 
ers to repair them, 


ince the owner ca 

get another for the 
price of adecent re pair 
bill. However, the av 
erage mechanically 
minded fellow who can 
follow through the 
workings of a radio 
could master an alarm 
clock too, and could 
add a year or two to 
takes is a few tools le benzine, 


useful life. All it 
a steady 


18 


few drops of oil, and a lot of patience. 


3ronte, Tex 


hand,a 


3. H. B., 


The Key to This Problem 
Has a Different Twist 


Here is a problem for those who like tricky 
puzzles that don't involve differential calcu- 
lus or any reasonably accurate facsimile 
Once upon a time there were a clock, a pen- 
dulum, and a key. Each time the key was 
turned one complete revolution, the hour 
hand moved 17 minute spaces on the dial; 
each time the minute 
hand moved one min- 
ute space, the pendu- 
lum made 30 complete 
vibrations. If the key 
were turned 13 com- 
plete turns, how many 
single vibrations would 
the pendulum make 
before it came to a 
complete stop? The 
correct answer will be 
found on page 119 in 
the August 1941 P.S.M., 
by subtracting 64 from the number in the 
very top line of that page.—J.C.A., Los An- 


OSH NOW HAVE TO 
HUNT UP THAT ANSWER 
CANT WE HAVE WORK LESS 
PROBLEMS 


geles, Calif 


And What Can You Make 
from Veneer Trimmings? 


Is THERE a craftsman in the house? Okay, 
then maybe some of those knothole inventors 
can tell me if anything can be made from 
veneer trimmings up to four inches wide, 
five feet long, and 1/16 inch thick, of such 
woods as maple, mahogany, walnut, oak, etc 
[I have lots of this kind of material which 
could be made into salable articles if only I 
had a few suggestions.—E. B. R., Woodlawn, 
Va 


There’s Gold in That Attic 
—on Old Picture Frames 


Here is a question I 
would like some reader SPADE. DRILL, BLAST 
to answer. Is there any OR WHAT 7 
way toremove the gold 
from old picture 
frames? And how can 
you tell the difference 
between gold leaf and 
gold metallic paint? 
W.J.G., Chicago, Ill. 


Somebody tell W. J. 
G. how to mine that 
vein of attic gold Ed. 
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SPECIAL TRAINING 


INTERNATIONAL CORRESPONDENCE SCHOOL 


TECHNICAL COURSES 


Air Conditioning 
Schools 

Air Conditioning 
Heating 

Plumbing 
Refrigeration 
Steam Fitter 


Chemistry Schools 
Chemistry, Analytical 
Chemical Engineering 
Chemistry 

Mfg. Iron and Steel 
Mfg. of Pulp and Paper 
Pharmacy 


Civil, Architectural 
and Structural 
Engineering Schools 
Architecture 
Architectural Drafting 
Bridge and Building 
Foreman 
Bridge Engineering 
Building Estimating 
Civil Engineering 
Concrete Engineering 


Contracting and Building 


Highway Engineering 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 


Electrical Schools 


Electrical Engineering 
Electric Wiring 
Gas and Electric 
Welding 
Industrial Electrician 
Lighting Technician 
Power House 
Practical Telephony 
Radio, General 
Radio Operating 
Radio Servicing 
Telegraph Engineering 


Internal Combustion 
Engines Schools 


Automobile Technician 
Aviation 
Diesel—Electric 

Diesel Engines 

Gas Engines 


Mechanical Schools 


Airplane Drafting 
Foundry Work 
Heat Treatment 

of Metals 
Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Work 
Reading Shop Blueprints 





If you can read and write, 
and are willing to study, 


Sheet Metal Worker 
Ship Drafting 

Ship Fitting 

Shop Practice 

Steel Mill Workers 
Tool Designing 

Wood Pattern Making 


Railroad Courses 
Air Brake 

Car Inspector 
Locomotive Engineer 
Locomotive Fireman 
Railroad Car Repairer 


Railroad Section Foreman 


with a Personal 


Educational 


Service is offered to you by the 


OF SCRANTON, 
PENNSYLVANIA 


Steam Engineering 
Schools 


Boiler Making 
Combustion Engineering 
Engine Running 

Marine Engines 
Petroleum Refining Plant 
Steam Electric 

Steam Engines 


Textile Schools 


Cotton Manufacturing 
Textile Designing 
Woolen Manufacturing 


BUSINESS and 
ACADEMIC COURSES 


Academic Schools 
Arithmetic 

College Preparatory 
First Year College 
High School 

Higher Mathematics 
Illustrating 


Business Schools 
Accounting 
Advertising 
Bookkeeping 
Business Correspondence 
Business Management 
Certified 

Public Accounting 
Commercial 


Cost Accounting 
Foremanship 
Salesmanship 
Secretarial 
Stenography 

Traffic Management 


Civil Service Schools 


City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 


Language Schools 


French 
Good English 
Spanish 


ae ae a a ee a ee ee ee 


The successful man DOES today what the failure ! 
INTENDS to do tomorrow. Mail this coupon NOW! , 


WE CAN TEACH YOU! 


Our aim is to explain every- 
thing so clearly that the sub- 
ject is made easy to understand, 


International Correspondence Schools 
Box 7624-K, Scranton, Pa. 





Please send complete information on following subject: 
easy to remember, and the 
principles are easy to apply. 


ational Subject 


(Write above Technical, Business or General Edu 
®@ Special service and atten- on WMER you are interested 
tion are always given to the 
student who may need extra 
help in order to understand. 


REASONABLE TERMS 
MAY BE ARRANGED 


Name dge 
Address 
Employ ed by 


Present Position 
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AUDELS Carpenters 
and Builders Guides 


inside Trade Information On: 


teel square—llow to file and set 


low to put 
» hana doors—Hlow to lat 
lay floors—How to paint 





THEO. AUDEL & CO., 49 W. 23rd St., New York City 
Mall Audele Carpenters ond B dere Guides 4 
* emit Si days. ends y voll 36 pe 

kL: bigetice calese | om estuied 


mn 7 days’ free tr 


Mame 
Address 
Occupation 


Beicrence 


AVIATION EXECUTIVES SAY... 


"We can't gef enough men 
for the More Important 


5 the REAL opportunity for you in 
ratt industry. t meeons bigger poy 
ot the very stort, foster advancement, the 
security of @ lifetime coreer. You won't 
find it in the routine manuel lebor and 
machine operating jobs. it's in the more 
skilled more technical duties lke power 
plont installation inspection experimental 
work, end other speciolized duties thet 
only @ comporatively few men heve had 
the foresight to qualify for 
Among such men are the over 3,500 Aero 
1T1. gredvetes now in responsible posts 
with over 140 leading aviation firms. Fol- 
low im ther footsteps! Aviation leaders say 
the industry will hove plenty of room for 
you in the future if you start out in the 
divisions of work where there's the most 
room NOW. find out how Aero 1.1.1. train- 
ing mokes this possible for you. Send a 
letter or post cord NOW 





aero acnonere a 
4.4.2 ‘ 


ADVISORY BOARD 
ROBERT E. GROSS JOHN K. WORTHROP C. A. VAN DUSEN 
President. Lockheed re Vice Pres Comsoldoted 
Acratt Corporation ether ' Awcratt Corporation 


AERO INDUSTRIES TECHNICAL INSTITUTE 
—_ . : ~ — 
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It’s.a Fine Way to Lose Friends 
and Electrocute People 


My oNLy complaint with P.S.M. is that 
you don't make it a weekly or daily magazine, 
for every time an issue arrives I read right 
through the thing and 
then have to sit and 
wait for the next one. 
I don't like articles on 
radio, because my 
brother is an ardent 
radio fan and there are 

bs old radios, amplifiers, 

tubes, speakers, resis- 

se, yy tors, and condensers 
ote +» lying all over the house 

% and basement One 

f night we were testing 

the circuits of an old 

radio with a small condenser and in the midst 
of the testing some of our friends walked in. 
As they came in the door, my brother loaded 
the condenser and yelled to one of the visit- 
ors, “Here, Bud, catch!” Well, he caught it 
in more ways than one. After dragging our 
visitor back into the house, we greeted him 
very cordially. He's a broad-minded fellow 
and readily takes a joke. I think this would 
be a good method for housewives to get rid 
of persistent salesmen. What do you think? 

E.S., Chicago, Ill. 


THERE'S NOTHING 
WRONG wiTH A SHOT- 


cunt 
<5 ih 


a9 


_~y ro 


o\S 


He’s Keenly Interested 
in Cutting Edges 


NoT LONG ago, some reader inquired how to 
sharpen a straight razor. “Silly question,” 
another reader replied. “Ask your barber.” 
But how many barbers know the how, when, 
and why of a really 
sharp razor-—and can 
explain it toa layman? 
Cutting edges in gen- 
eral are mighty 
important in all indus- 
tries. How are they 
produced commercial- 
ly by mass-production 
methods— safety-razor 
blades, for instance? 
Is a cutting edge a sin- 
gle line of molecules? 

An interesting and 

practical subject for a scientific article by 
an able writer. How about it, Mr. Editor? 
W.C.C., Delaware, Ohio. 


A CUTTING REMARK 
HAS ITS USES Too! 


POPULAR SCIENCE 





4 FACTORY-TO-YOU 


FE NEW “HI-EFFICIENCY” ; \ ES | 
AERIAL row. 





WITH THIS CHASSIS ( For A Limited Time Only) MSD Ze 2) 


ENJOY 20 TIMES EASIER TUNING 


NOT JUST 3 BANDS et 
OM A Le ar 


OMA LL LE :~PUT THIS NEW 1942 MIDWEST 


SUPER BAND CHASSIS IN 
YOUR PRESENT CABINET! 
OU GET the wholesale factory-to-you price 


when you buy direct from Midwest 
(om six DIAL SCALES) 


With Speaker, more in performance and in radio realism. 


you save up to 50%—and you secure so much 


Tubes, Push Midwest offers many sensational new features, 
Button Tuning, this year, including 9 bands and BAND 
Magna Tenna SPREAD TUNING which make Midwest 
Loop Aerial... radios 20 times easier to tune. Enjoy fascinating 
COMPLETE ready to plug entertainment with a Midwest automatic 


CHASSIS in and play record-playing 8,11,or 16-tube radio-phonograph. 


13 $50 De (8: eanslto 16-TU BES 


1942 Model 
TM el Write today for big, MALERLIRL LCL EL ECE RAL PO aROL we ka 


MMM) FREE catalog, featuring MEI AU ES CV ae Dee 9 toh ee) Be teh ae a 


many beautiful 1942 


fatarytoourasiochons | — MIDWEST 422) RADIOS 


and console values—from 





R F UALIT RADIOS SINCE 1920 
5 to 16 tubes—including MANUFACTURERS OF SC ed 


t 
| 
I 
I 
Automatic Record-Chang- Midwest Redio Corporation 1 
ing Radio - Phonographs, Cincinnati, Ohio, U.S. A. lame 1 
! 
t 
' 
! 





& Home - Recorder, etc. Dept. 59-G 


from $12.95 to $212.50. Send me your new FREE Address 
Catalog, complete details of 


MIDWEST RADIO CORPORATION gUgR RUA ama State 


ocrrT. 59-G CINCINNATI. OHIO and factory-to-you prices. User Agents Make Easy Extra Money. Check here ( ) for details, 


JANUARY, 1942 
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I TRAINED THE 

MEN WHO THEN 
GOT THESE 


BIG JOBS 





rl 


Students or graduates of mine have complete charge 
of the Bureaus of Identification in the following 


states and cities —and, they are only a few of many! 


State Bureau of Delaware Albany, N. Y. 
State Bureau of Florida Trenton, N. J. 
State Bureau of Maine Canton, Ohio 
State Bureau of Michigan Tulsa, Okla 
State Bureau of New Mobile, Ala 
Mexico Phoenix, Ariz 
State Bureau of Rhode Los Angeles, Calif. 
Island Seattle, Wash 
State Bureau of Texas Madison, Wis 
State Bureau of Utah Miami, Florida 
Lincoln, Nebraska Leavenworth, Kas. 


BE A 


FINGER PRINT EXPERT 
Not Expensive lo Learn 





“| will teach you Finger Print Identification—Firearms | 


Identification— Police Photography—and Secret 
Service!” That's what I told the men who now handle 
those jobs. 


And now I repeat, but THIS time it’s to YOU . . . Just 
give me a chance and I'll train you to fill an important 
position in the fascinating field of scientific crime 
detection. 


GET IN NOW! Bur don’t be misled. Scientific crime 
detection is not as simple as it might appear. It’s not 
an occupation at which anyone without training might 
succeed. It's a science —a real science, which when 
mastered THROUGH TRAINING gives you some- 
thing no one can EVER take from you. As long as you 
live — you should be a trained expert—able to make 
good in scientific crime detection. 


LOOK AT THE RECORD! Now over 43% of ALL 
Identification Bureaus in the United States are headed 
by our students and graduates. They have regular jobs 
regular salaries—often collect reward money besides 
and many of these men knew absolutely nothing about 
this work before they began their training with me. 


FREE BLUE BOOK OF CRIME 


This book takes you right 
behind the scenes where crime and science 
come to grips. It's full of exciting informa- 
tion on scientific crime detection, i 
fascinating real case histories! It will show 

‘OU how YOU, at a cost so low you 
shouldn’t even think of it, can get started in 
this big important work without delay. Don't 
wait. Clip the coupon... send it NOW! 

PP Ey 

INSTITUTE OF APPLIED SCIENCE ; 

1920 Sunnyside Ave., Dept. 1361, Chicago, Ill. 1 

Gentlemen: Without obligation, send me the * ' 

Book ot Crime,” and complete list of over 750 1 

employing your graduates, together with your low 1 

prices and Easy Terms Offer. (Literature will be sent 1 

ONLY to persons stating their age 1 

! 
' 
! 
! 
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O.K., F. P., You Asked for It 
—But Don’t Expect Answers 


Topvay I got out my thinking cap, polished 
it up, and had to hunt through two years of 
Pop Science to find a good problem. What's 
the matter? My siste r had a file of old (vin- 
tage ‘33 to '36) P.S. M.'s and there wasn't a 

magazine that didn’t 
HW RAY, MAYBE } have a problem in it, 
rat GET IN or at least an argu- 
ment. We want more 
brain-teasers! That's 
the only thing this 
almost-perfect maga- 
zine needs. I remem- 
ber especially, y’ars 
and y'ars ago, an ar- 
gument between three 
R. H.’s of various 
towns, about Darwin 
and his theory. This 
raged hot and heavy for about six months, 
after which it was stopped. There was an- 
other argument about bees and drones that 
was interesting, but I looked through two 
years from this date without finding a good 
argument or problem. Something's wrong! 
Problems are hard, and I, for one, want more 
and more!—F. P., Bradford, Pa. 





P. S. M. Takes to the Field 


for Latest Defense News 


N ACTION in recent U.S. Army 

maneuvers were some of the 
latest weapons and plans for na- 
tional defense. And observing 
them for Popular Science readers 
were Charles McLendon, editor; 
William Morris, photographer; and 
Hickman Powell, writer. Among 
the stories they got for this issue 
are “Grasshoppers,” “Sensitive 
Microphones Spot Hidden Guns,” 
“Trucks and Trailers,” ““Americans 
Take to Tanks.” 
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Into the Aviation Career of Your Choice 


pg ap Be Ee 


Get the extra advantages of 
SPARTAN’'S superior train 
ing and equipment for _y 
aviation, Approved by lt 
pansion program makes 


SG t. $750,000 ex- 
SPARTAN one f the 

most modern ar plete schools « 

facilities and training 

I t t aircraft 

tice fields. N Instrument 

ment with $45,000 worth of eq 


ines ale 


ries mforta 
re tutnuet s receiving 

ext semester 
January 5th. 
for free Catalog 


Captain Maxwell W. Balfour 


Director 


Dept. PS-12 Tulsa, Oklahoma 


-STATE COLLEGE 


} B. S. Degree in 24 Years 
i 7 | World famous for technical 2% -vear es ir 
Pe mm Civil, Electrical, Mechanical, Chemical, Radio, 
ENGINEERING Aeronautical Engineering; Business Adminis 
tration and Accounting Special preparatory 
department for those who lack required high school work Short 
diploma courses (36 weeks) in Surveying, Drafting. Low tuition. Low 
living costs. Students from every state and many foreign countries 
58th year. Enter January, March, June, September. Write for cata 
log. Burton Handy, Pr 512 College Av ANGOLA, INDIANA. 


Gan AUTO-DIESELS 


Practical, tested training. Backed by 36 years experience. Course 
includes Auto Mechanics, Diesel Service and Operation, Diesel 
Power Generation, Machine Shop Practice, Auto Electrics, etc. 
Flexible plan to meet specific needs of those with or without jobs 
Oldest, largest trade school in West qualifies you and helps you 
get a good pay job. Transportation allowed to L. A. Earn room 
and board while learning. Request Free Catalog 


NATIONAL SCHOOLS Mr."5\.: 





We can buy it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
it.... we will buy it and see that it is shipped to you 
promptly. Ask for details at any Western Union office. 











LELTRIEIT Yin 


Electricians are needed everywhere. Hollywood studios alone 
claim shortage 200 men. This is a live money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Builetin. No obligation. 


AMERICAN SCHOOL 
Dept. EEI46 Drexel at 58 St., Chicago 


ree 


Dept. O, METAL ARTS CO., Inc., Rochester, N 


NEW WAY TO CHOOSE A CAREER 


ODAY, getting a job or choosing a career is no longera hit-or 

LET SCIENCE miss task. Science ceura determine for you, in ad 

PICK A J08 vance, just what typeof work or profe nm youare best suited for 
FoR You' Send your name on a penny postcard for EE t 
explaining this new proven way to greater succes 


Vocational Guidance Asso., Dept. 


JO 


Auto Mechanics and Welders are in big de 
mand. Complete courses in are and acetylene weld- 
ing, body and fender bumping. spray 
painting and metal finishir P 
after graduation plan Spe 
rates. Write today 
MICHIGAN TRADE SCHOOL 
3720 Woodward Ave., Detroit, Mich. 











We Will 
Send You Our 


FREE 
BOOK 


“HOW TO PROTECT 
YOUR INVENTION” and 
Invention Record Form 





Our laws favorthe inventor 
who makes a dated record 
of his invention, and who is 
diligent in filing his patent 
application 





You owe it to yourself, if you value your inven- 
tion, to make an accurate, dated, and witnessed 
record of your invention, and then take steps to 
apply for a patent just as quickly as possible 


PERSONAL SERVICE 


Hence, our service can be important to you: As 
soon as you write us, we send, by return mail, an 
Invention Record’’ torm for you to fill out. And 
then, when you return it to us, our prompt and per 
sonal service begins: We personally direct the 
search of the Patent Office Records. Personally re- 
port to you. Personally supervise the preparation 
and filing of your application and the handling of 
your case. There is no lost motion, no lost time 


PATENT AND SELL YOUR 
INVENTION 


We handle your case skilfully and thoroughly with 
a view to securing the best possible patent for you 
—giving you the full benefit of our training as pat- 
ent attorneys and our years of experience serving 
hundreds of inventors. We make personal calls at 
the Patent Office when required. And beyond this 
we will endeavor to give you useful hints and sug- 
gestions on selling your invention 


WRITE US TODAY... 


When your invention comes to us it is strictly con- 
fidentia!. All correspondence is handled personally 
by us. We take a personal! interest in your success, 
sO you can write us fully 


IMPORTANT TO GET STARTED 
RIGHT 


Know how the laws protect you, and what steps 
to take. We will send you Complete FREE Book- 
let ‘‘How To Protect Your Invention’’, and FREE 

Invention Record’’ Form. Write_us. or mail this 
coupon today—McMorrow and Berman. Regis- 
tered Patent Attorneys, 142-V Barrister Build- 
ing. Washington, D 


Cfo} Tok -Totels me at 2 -F - 


McMORROW & BERMAN 


REGISTERED PATENT ATTORNEYS BEFORE U.S. PATENT OFFICE 
142-V Barrister Building Washington, D. C. 
Send me your NEW FREE Book ‘‘How to Protect Your In- 


vention’’ and specially prepared ‘‘Invention Record’’ form at 
once. I understand that this request does not obligate me 





Name 


Address 


City State 
Write or Print Name Clearly 
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Poputar Screnct hen writing to 








NOT EVERYONE DOES AS WELL 


Tie 148 First Wee 
GROSS IN HIS OWN BUSINESS 


is what L. A. Rowe reports. We want reputable, honest men. You need no special experience but 
vou must be industrious and courteous. We will h elp you get into a high-grade business 

of your own where you will be y your own boss. No shop necessary. Rug Washer cleans 

rugs beautifully on customer’s floor. Machine is very simple. Electricity does the work. 

Simply clean a few rugs. These customers tell others and give you their future work. 

Chere are hundreds of prospective customers in your vicinity and nearby towns. Send 

coupon for booklet explaining everything. 


WHAT OTHERS HAVE DONE ‘NEVER A complaint” 


The f lowing. instances of maximum gross earnings, for stated periods, . an fh : ——— 
t except » t are an indication of what can be done by a i tee on0—cus ers ar : 
enapl e in hi isiest F . These earnings do not reflect continuous satisfied 

operations and of « rse are t net. In addition to any other expenses ay 
a small amount should be allowed for depreciation and supplies. oot es . red 
$148 first week. Had no job; now in own business doing fine—L. A. Rowe. al” cata st the 
Have had weeks close to $400; qure glad I got machine—L. T. Jordan. GUA : 
Last month I took in $779.81; my best day was $57.48—G. E. Carpenter. EASY TERMS The complet 
Have had machine 3 months; 1st month $25; next 2 about $800—M. Gorski. = exj« 

My bi¢gest month was $500 to $600 but can't doit every month—W. F. Baron. be 

Past 6 weeks w orked about s hours daily and did $320—M. E. Pullen. 
Made $150 in 2 days; going to Florida today on $200 job—G. Sears. 
$54.50 best day; ha i machine 3 years; am 71 years old—J. W. Benson. VON SCHRADER MFG. CO., 361 PI., 
$192.50 in 14 days; have had machine 4 weeks—A. G. Bassinger. Racine, Wis. 

203.78 in 30 hours Your method “Hit the spot’ here—C. Lever. 

$42.50 in 8 hours Am very well pleased with machine—O. C. Dahl 
Took in $1,100 in 18 days; mow have 3 machines—E. C. Thomas. 


FREE BOOK — Mail | Coupon NOW! 
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ie SCHRADER MFG. te 361 Pi. “Racine, | Wis. 


BRUSH PLA TING OUTFITS 


for avtoparts, reflectors, faucets, bicycles 
* No tonks necessary. Free particulors « 


GUNMETAL CO., AVE. F, DECATUR, ILLINOIS 


STUDY AT HOME 


With A Chartered Educational Institution 
Conducted by nang eee 
Courses rt ciences; Philosopt acat i 
jurie ten "sychology; S “) P} 
S The “ usin ss Traits 
} rs ' te M _ ’ r 
Aut tive: Ste “m “Diesel: ron at 1 Kad uct tr High 


re £ \ 
MeKiniey roosevelt incorporated. "46 i0- ac Sheridan Road, “Chie: ago 


"When Writing Advertisers 
_ Please Mention POPULAR SCIENCE 


No Priorities . No Sennsities 
Br ik¢ ade fror aterials and labor that will always 
. r od ted market possibilities 
STANDARD OFFICE MODELS 
Ba, I yi By ~- - ie About va MFRS. ORIG. PRICE 
Ree ee eteie for The BF kcrete Book ry By oe fe A WEEK 
BRIKCRETE ASSOCIATES, INC. , PULL DUGAN BUAReTEe Crand Rem, 


Grand Rapids.” ANSON Sintemigan 94 No Money Down—10 Day Trial 


covese IN TYPING INCLUDED 
FREE price smashing literature in 


INTERNATIONAL T TYPEWRITER EXCH, 
Oept.107 231 W. Monroe St., Chicago, ti. 


writing to advertisers, POPULAR SCIENCE 














bho fo “ape jet 


} 
— new — radically 


JUST OUT 


improved Buescher Saxophone 
like many 


Band Leaders 


e Cummins features B 


that enables you to master tunes 
qualify for band 
Then popularity 
and extra 


easier than ever 


in a very short time 
an all Buescher 


a * Sectio 


plus friends; good times; 
money. NO instrument equals Bues- 
cher tor quick results. FREE Home 
Trial, easy payments, any instrument, 
Sax, trumpet, trombone. Write today 


BUESCHER cans INSTRUMENT CO. 
Dept. 113 - - ELKHART, INDIANA 


ELECTRICAL TECHNICIANS | 
Urgently Needed! 


Special class begins Feb. 10—finishes in Dec. 
Saves you vatuable months! Regular Bliss course that has pre- 
pared 8,000 men for better jobs in the electrical field. Bliss 
graduates hold excellent positions as technicians. engineers. 
Similar opportunities await you! Send for cataleg today. 
101 Takoma Ave., Washington, 0. C. 





IBILEINSS semen SCHOOL se dl 


AN ‘AVIATION CAREER 


al on heart of the asrceat 
g MASTER MECHANICS 

CAL ENGINEERS «iN a 
- ot memeds ate emp 
Depe ps1 











Short, Intensive Defense courses in Air raft Sheet Me 
! 1, Structural, Architectural Drafti Electricity ; ‘ 
Aircraft We iding One and “Two-Year courses it 
Electrica tructural, Archit l 
ng. B.S Degree 3 Yrs Low tu ition and 1 
-time work for room ard. Thou ess 
tes. Extensive equipm ~y The y and pra tice 
mitted. No home study uurses. Catalog f 
FIN ~~ ~4 ENGINEERING COLLEGE 
1003 Indiana Ave _Kansas City. Mo. 


RADIO LESSON FRE : 


“INTRODUCTION TO RADIO” 


at ad PUBLICATIONS, 328 S. JEFFERSON ST., CHICAGO, ILL. 


1 Industry in wages! 
t home study aking ( 
01 education t. If 
. {Ek BOOK Opportuniti 
National Baking institute, 1315 Michigan, Dept. 


COMBINED WITH 
Practical Mechanics Simplitied 


2-in-1 reading course! Now you can learn the 
y. simplified system of calculation used by drafts 
men, engineers, acc master minds” on the 
earn easy ltiply re 
th 


details... mail coupon T Topay! 


1 NELSON co., 500 Sherman St. Dept. " ‘moe . Chicage 1 (-al> 





DON’T FORGET THIS: 


PATENT sts menaypenting 
—— SELL 


possibilities! 


HOW, 
U.S. Patent Laws 
favor the first to 
act. Delay may be 
costly. Write us ™* 
today. 
USIN# SS today is eager for practical, 
new manufacturing ideas. Opportunity 
for men with inventive talent was never 
greater than it is right now. If vou have an 
idea fora new device—no matter how simple 
it may be—or for the improvement of an 
article now in use, find out AT ONCE how 
you can protect vour rights to it and proceed 
to commercialize it. These two advisory 
books offered you without cost, may prove 
invaluable to vou. Send for them NOW. 
& PAGES OF 
FACTS FOR 


INVENTORS 


Plainly writ rT 
ten, easily un f 
derstood. Tell 


estions 
you how to ap Suqaes 
ply for patent 


protection; WHEN | 


give six basic and 


methods of HOW 


. g 
selling your in ve Sell an 


vention. Get 
them TODAY. mMVENTION 


44 years of 
heipful service 
to inventors 


cTrToaor,n 


EVANS & 


Co. 


REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 640-A VICTOR BUILDING 
WASHINGTON, D. C. 


Pittsburgh Office: 521-C Empire Building 
Los Angeles Office: 738-C Security Building 
Send me free copies of your books ‘‘Pat rot 
When ind How to. S ‘ in Inventios 


ity 


mention Poputar Sctence when writing to advertisers. 








INVENTORS 
'-7-We ope 6o)ti > mee) hy PATENT 


SEND FOR FREE BOOK ===> 
HOW TO OBTAIN A PATENT | 


Written by a Former rut | of the a 
oft 


Pate 

Your first step is to get this Free Book. "This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on 
your idea in the quickest way. With this Free Book you will 
also receive a ‘‘Record of Invention” form on which you can 
easily record your idea. Personal and Confidential Service 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. 8S. Patent Office. All communica- 
tions confidential 

MAN COUPON TODAT fer FREE PATENT BOOK and RECORD OF INVENTION Ferm 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
Wootworth Bidg., 35th Floor, Dept. 12-C, New “oy City 
MILLER BUILDING, Dept. 12- Cc, WASHINGTON, D. C. 


Please send me your Free Book ‘How to Obtain a Peon nt, 
‘Record of invention’ fore. 
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PRI ered l’atk 


LF. tn a 340-D Victor Bide. Washington, D.C. 





xd and the op ort uu 








are ne« 1 NOW. The pay is g 
for ad rcemer! 


Learn at Home i in Spare Time 











Begin r » mon Be a draftsman, 
the ‘ Pe qo . 
are entitle 
extra charge We are 
i me and in t 
‘ fr Amer 1 Sc l 
" it ents are 
‘ M f 7 i ‘ . 
! te r sele e employ at service. 
No ¢ . i. ws @ tod 


“AMERICAN SCHOOL 


Drexel Avenue at 58th St. Dept. 00146 Chicago 








in AVIATION 


Earn $50. $75 








$100 a week in Aviation! 
Wonderful opportunities now. This Lincoin 
Government Approved School wants to im- 
mediately get in touch with men interested 
in preparing now for positions as Profes- 
sional Pilot, as Flight Instructor, as Airline 
Mechanic, as Airplane Factory Mechanic or 
Airpiane Inspector. We train you and assist 
Graduates in locating positions. Now offer- 
ing Board and Room in exchange for after- 

WRITE TODAY for complete information. 


LINCOLN AIRPLANE & FLYING SCHOOL 
641 Aircraft Building, Lincoln, Nebraska 


KINKADE GARDEN TRACTOR 


and Power Lawnmower 
A Practical Power Plow and Cultivator 
for Gardeners, Suburbanites, Florists 
Truckers. Nurserymen, Fruit Growers 
Low Prices - Easy Terms 
American Farm Machine Co. 
1072 33rd a. SE. Minneapolis, Minn. 
-— 


er ON COLDS! 


employment 


school 









» not sleep in a draft. Many seri- 
ous colds result from sleeping in a 
draft. Protection is necessary—Draft 
Health Guard Window Ventilator de- 
flects draft upward Fits windows 
up to 43 inches: prevents rain and 
snow damage. catches dust, affords 
privacy. Not breakable 





UrTEBOS 22°- 43" DISTRIBUTORS WANTED 
Reg. Price $2.95 — Special Price $1.95-— We pay shipping cost. 


Draft Health Guard Co., 154 E. Erie St., Chicago, i. 
LEGS - — ARMS — » BRACES 


rey can buy 
wear 174 appli- 












i ri is your needs 
Mpls Artie! Lumt Co 408.6th Ave. § 


- 


© 30 Days Re pcing 
» $e! mene 4 Bown— Actu. 






T. G. COOKE, Dept. 1361. Chicago 


r— YOUR OWN BUSINESS— 


MAKING CASTINGS FOR us 


full or s% ar 
" , 


1920 Sunnyside Ave.. 








Dept. E. 
New York, N. Y. 


METAL Cast PRODUCTS CO. 
1696 Boston Road 


MEN WANTED! 


EARN MONEY EASY “Taitonina’ 


TAILORING une. 
SENSATIONAL PAYMENT PLAN 


Order-getting features galore—make 
and ee t your own suits Ret extra bonus 
sational ne ne easure suits ar 














easy to 


Unbeatable values! 





> ao oe ee 
GIBSON, 500 South Throop St.. Dept. A521. 


MAKE MONEY AT HOME 


grams “e 


Amazing rubber mold-making outfit makes perfect 
flexible molds of plaques ash trays, book-ends, 
ete. Molds cost from te to Be each. Each mold 
makes h undreds of novelties and gifts to sell up to 
$1.0 No experience necessary Quick 












Start pro ita e busine: s in your home sell te sor 
wift shops, friends ts, road stands, by mai 

re time Mo dere Handy Book’’ and list of buyers 
¥ Write 


$O-LO WORKS 
Dept. E-823 Cincinnati, Ohio 











Would you give as little as 7¢a day 
for Music Lessons? 


Yes! That’s all it costs! 


Amazing Print and Picture Method Teaches 


Thousands to Play in Their Own Homes! 


‘WN HINK OF IT! For just about the No tedious, old-fashioned study 
few pennies you spe — for your and practice, either. No humdrum 
dai ne wspapers ) ~ scales and exercises You a 
LEARS MUSIC can » te ight in playing real tunes—fro 
te t the very first lesson. YOU LEARN To 
Any instrume iano, saxo PLAY BY PLAYING. Every move and 
i cordion, et po \ 
earn 


our favor 


accompany 
t from one 
p to another Then. soon, what : 
hr to hear vourself actually 
: the popular songs and « 
€ tions you love What 
rise you give your friends 
parties and social gatherings 


own home ir 
your music lessons ¢ 

as 7e a day. And tt 

everything - 


ee re 


U. S. School of Music 
81 Brunswick Bidg.., New York, N. Y. 

, id . 

ed ‘ w to Le M H ‘ nd 
Free I *icture amy 

Piano Saxophone Mandolin 

Violin Cello Trombone 

Guitar Hawaiian Guitar sore et 

Piano Accordion Banjo Trumpet 


Found Accordion Easy imazed Friends 


t 


Vow Ready—Our new 1942 Catalog of 


a ee, ——, 


rent 


H 
a few of the items. we ‘sell: ‘ 


EARN To DRAW 


Pre} ofitable 8 preer in COMMERCIAL 
ART, ILLUSTRATING NCAITOON ING 1 
epare tims. t 

ek 


y rite 
on and the TWO 
a BIG ed} 
id vase 


Yaurcten Suesty Company, ‘Dept. P. s.. Austen, Minnesota 
Regain Perfect Speech, if you 


STAMMER 


Every stammerer should have the new 287 page book ‘‘Stam 
meriag, Its Cause and Correction’’. Sent free to stamm erers. It 
describes the Pogue Ui nit Method for the scientific ce f 
sammering and stuttering Method successf se 
ly 101. Endorse nt 


Washington School of Art, Studio 131A 
1115—15th St., N.W., Washington, D. C. 
¢ : ‘ ‘> : P 


for full inf N 
Benjamin N Bogue, Dept. 983 Circle Tower, indianapolis, Indiana 


BROOKLYI YMCA TRADE SCHOOL 


Short Trade Courses, '' ’ 
Aircraft Construction [ Welding 
: se trades offered. Dav} Machinist (Foo and Die Making MAIL COUPON 
4 a courses qualify you, Mecnanica! Pre-Engineering 
for efense Jobs 1 Diese Engines Oil Burner 1123 poctens Ave., Dept. P.S 
Full Shop Equipment F) Diese! Pre-Engineering Brooklyn, New York City, N. Y. 
Unexcelled Instruction 10 Mechanical — 1 4 
Fireproof Dormitories. !! a meee he ank Talking Pictures Name 
i ion 
Special Privileges. Cheek your! Television and Radio Mechani Addres - 
inte sts on coupon to receivel F architectural L—, ng 
l re iC Armatu ure Wi C Electr l 














protected devices, 


CHARTERED 
DEPARTMENT 3, BARRISTER BUILDING 


PATENTED OR 

INVEN I UNPATENTED 
Practical and useful new inventions, or novel improvements on previously 
can now be safely marketed without patenting expense. 


We have successfully helped inventors for 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this co-operative association 

Experienced staff to give you personal service. References: Dun & Bradstreet, 
Thomas’ Register of American Manufacturers, etc 


INSTITUTE OF AMERICAN 


over 17 years in selling their unpatented 


INVENTORS 
WASHINGTON, D. C. 











DRAYBERRY RADIO TRAININ 


nde Wit 


SS 
































(TU 
ne 4, 4 
«x . 
Over 100 Experiments plus UJ 
Many Other Soecial Features 0 


ALL Designed To Help You Make Fast Progress 
7 Ay Y 7 @ starts e aot ‘ 


Training Prepares You For A Business Of Your Own 
Or Secs Radio Jobs at sncette nt Pay 
port > 4 ; uM 
ely to s : 8 to thes RAY 
BERRY is « P is t Y T 
not k 
No Previous Experience Needed 
It shes 7 A 

be 
Jot f 
ety y 
res 


146 RADIO PARTS 


You Get Professional Test Equipment 
Pius Exp rome neat Outtit ts 


stare White vou scare RADIO TOOLS 





THE SPRAYBERRY COURSE !S SOLD 
UNDER MONEY-BACK AGREEMENT 





| SPRAYBERRY ACADEMY OF RADIO 

le t. Sprayberry. President 

+ 555-A University Place N. W.. Washington. 0. Cc 

’ } . ah ¥ rR f no »* 
'y y \ F 

' 

,» Ne Age 

1A 

+ ae 


BE PREPARED! LEARN TO TO SHOOT WITH BENJAMIN 
mace! IN = .22 


















HARD 
ACCURATE SHOOTING 
WITH CHAMBERED aiR 
You can use BENJAMIN AIR RIFLES WITH ' 
LeveR RAND pume anywhere. tor practice wrens or just 77 
Sanne. * 
le Shooting force "is adjustable “ 
ower and accuracy — 
B: it Action amener yee Mair Trigger Sate ty Lock. Mand Pump. 
+ RE t 


am azing ma aLimum 






mprov a 

be MIAME GENUINE Compressed AiR TARGET pistos: . 
Write for details and FREE TARGETS. 

‘BENJAMIN AIR RIFLE CO., 893 Marion St., St. Louis, Mo.. U.S.A. 


i Bs EVERYTHING IN IN RADIO) 


namy fore wn rad rites at 


CATALOG BURSTEIN- APPLE E C0. i a 















The College of Swedish Massage 
30 E. Adams St., Opt. 170, Chicago 


Learnt waive SIGHS: SHOWCARDS 


hes THE ‘SIGN AND = CARD ‘MAN IN YOUR Town 


ness rofitat 
s t ‘ Re i - 
Expe < ece T! ke 


New Method of Personalized Instruction - 


MICHIGAN LETTERING & POSTER SCHOOL 
2023 W. Grand Bivd. 


Detroit, Mich. 





NEW! MINIATURE 
DUST MASK 





I 
w 


H.S. COVER, Beet Ps, South Bend Ind 


a _THINK 


The Thinking Aiphabet is a tested ae cut to a keener mind, better 
speech. stronger personatity, quicker vancement, higher earnings. 
fF 


RE : 
Self Advancement Institute, 99A Fern St.. Philadel 


AMERICAN RED CROSS 








-f 








FOR FAME AND FUN—PLAY A 


PEDLER 


CLAR NET 





Hear 'emChoo-Choo! New 
RAILROAD FAN —— American Flyer Scale 

Model Trains. Send for 
FREE ° 48-page illustrated book. American Flyer 
Trains, 415 Erector Sq., New Haven, Conn. 











73 DEGREE IN 


NECKI TWO YEARS 


B. 8S. Degree courses in engineeri ng: - ‘——s Vac Chem., 
Mechanical, Radio or Aeronauti yt ech. Draft- 
ing. Approved by Civil Aeronaut ics PR participa- 
tion in Pilot Training Program. Large industrial center 
Prep courses without extra charge. Earn board if desired 
Low Enter March, June, September, December 

frit or Catalog 

> 























Fort Wayne, Ind. 


E. Washington Bivd.,. 
INDIANA TECHNICAL COLLEGE 


VILATIMA| 


MORE an vom Vt asta = ms ane Ss, motors, — 

ment Big pay. nn r a © rains 

you QUICKLY FREE "Bt slletin. 

No obligation 

American Schoo ept. A-146, Drexel at 58th, Chicago 
’ 


wai 
we-do-it- with SQUABS 


aed ONLY 25 DAYS. W? 


jad ma *s want all the squads: you can thio. 2 (- 
in year? NE.. BOOK we lls eee vmants of 
large profits. Send 3 mailing FREE eye 
opening book. RICE FARM. 609 H. ST., ‘MELROSE. MASS. 
+ THERES 

IN 


RAYE BURNS will yo y' m HOW to ¢ ae ATE ORIGINAL 
CARTOONS at home t you may SELI murse contains a 85 
All for Only 
Send name and address for f detail 


in _— are tir 1. 


26 lessons and over 600 ittustrations. 


. ‘ tla 
RAYE BURNS SCHOOL, sett S$, Box 3583, CLEVELAND, OHIO 
RAIN 


3 INANCE YOUR TRAINING 


Prepare for opportunities in Radio by 8 
weeks rd gractical shop work in the great 





Shops, on real RADIO equipment. 
You don't nee 4 advanced education or experience 
Free Employment Service for life. Many earn 
while learning. Mail coupon today for free book 
which tells you how hundreds have become success 
ful Ly —— Men after taking our training 

H. Cvge- we — het:  Fevee Ciagertont School 
Sos ‘s ee icago, Mlinois 

Send Free ‘Tetie be phy a Te! hout 

your **Pay-Tuition- “atter-Graduation’’ Pian. 


Coyne Rak 


NAME 


ADDRESS 








CITY 
JANUARY, 





1942 


$1260 to 
$2100 Year 


Prepare Immediately 
for 1942 


EXAMINATIONS 


Railway Postal Clerks 


iy Postal Clerks get $1,900 the first year of reg- 
employment, being paid on the first and fifteenth of 
each month ($79.17 each pay day.) Their pay is auto- 
matically increased yearly to $2.300 and $2,450 in large 
ganizations Advance may be had to Chief Clerk at 
700 a year ($112.50 each pay day.) Men 18 to 35. 


Travel for 
“Uncle Sam” 


3 Days On—3 Sees Off—Full Pay 


Postal Clerks on long runs usually work 3 days 
} days off duty or in the same proportion. During 
pay continues just as though they were 

. r 1 business. When 


lé« i pass when or 
old ey are retired with a pension. 


City Mail Carriers, Post 
Office Clerks 


Clerks and Carriers now get $1,700 the 
first vear of regular employment and au 
tomatically increase $100 a year to 
$2,100. Open to Men—Women 18 to 48. 


Many Other Positions 


« 
Many other positions are obtainable Rural Carriers 
Stenographers——Typists—-Assistant Statistical Clerks-—Ac- 
countants Messengers Office Machine Operators—etc. 

Those wishing these positions should qualify at once 


Get Free List of Positions 
Fill out the following coupor Tear it off and mail it 
today now it once 
This investment may result in your getting a big-paid 
overnment job 


FRANKLIN INSTITUTE, Dept. E250, Rochester, N. Y 
entirely free of charge a full descripti 
(2) Free copy of illustrated 32-page book 
rnment Job’’; (3) List of U. S. Government J 
alify for one of these jobs 


Rush to me 
wernment J 


Address 


Use This Coupon Before You Mislay it Write or Print Plainly. 


NCE MONTHLY % 1 writing t lvertise 99 





.. to go to College? 
” “ to es a Profession? 


.. Or get an Office Position? 


To get MUST Gnist High School 
FIRST. You omplete 1 High = 1 Course 
in SPARE time tt it : sur ne and abilities 
pern Lquivale » resident y ral you for 
college pre fess ‘ tions, t ! ndustry 

ibjecta 

I 1 easy 

sv 7 —endorsed by educa- 
m NOW. Write TODAY! 


’ ‘ rN ‘ 
r high school edu 


High School Course 


ve Many Finish i in 2 Years 
2a s 

g American oquy~e Sept. H- 146, Drexel Ave. at 58th St., Chicago, tl. 

1 me FREE inforr n covering special trair 

g in t below. N gaUlon OB my part 

High S« hoot ¢ Course Diesel Engineering 

Accounting and Auditing Drafting and Design 

Architecture and Building Liberal Arts 

Automotive Engineering Private Secretary 

Business Management Mechanical Engineering 

Aviation Radio and Television 

Electrical Engineering Salesmanship 

Flec. and Gas Kefrigeration Business Law 

Air Conditioning Retail Merchandising 


NOT ALL DO IT 
But 


REPORTED RY TRAROR, 
4 “ WV ; ‘ t sf 


good men 


Have $1,570 worth of work lined up for next two months—Harry Tyler 
Machine arrived today. Have $40 job tomorrow—H. Fredericks 
Got $905 school building job. This is a repeat order—C. lrons 
First two jobs netted me $26. Good beginning—L. Bach 

Just getting started. Did $50 job in 2', days—N. Heath 

Paid for machine with work 1 did the past week—J, Hews 

$25 for ', day's work, Start on hotel temorrow—J. A. Grinder 
Customer everywhere Homes 
tor r s, I } 


that nee 


EASY PAYMENTS 
Tt takes or irs to get started in 
this mone rofessior No exp 
po : > hen nt 4 ‘ 7 ; x” ‘ 
ambition should get started 1 
Send for Free information There is We Odiigation. 
VON SCHRADER MFG. CO. 
781 Pl., Racine, Wis. 


schools, 
lls, hotels 


1] washing 





2 ’ , } 
30 t 


HEAT Without - — 
co Ok and HE T nuts or. W Wood 


yoy Me 
—NoDrudgery, Dirt or Ash- pie ~ = 3 
es—Heat at SMALL COST. 


OVER 40,000 SOL 


Beats any cheap burner ever gotten out 
for low cost, efficient performance. Burns 
low priced free flowing oil No small 
openings to clog. Heat Regulated by Turn 
of Valve—as much or as little as you 
——. A Guarantee 


ith each burner 
Salesmen r ‘| 


S0DAYS' TRIAL BIG MONEY | ities into ia 





AGENTS 


sanventen a rete _ | Any STOVE 
nomi a : RANGE or 
Write semnedietate for FURNACES 
SPECIAL OFFER HEAT regulated 
TO AGENTS by Turn of Valve! 


trate ar dy rder Ww te k e fir ear w to make 
REAL MONEY rig 


UNITED FACTORIES, A 76), factory Bidg., ienens City, Mo. 


ARTISTS MAKE MONEY 


“ART INSTRUCTION, INC... 1142 Art instruction Bidg., Minneapolis, Minn 
(Formerty Federal Schools, inc.) =228e 
LOW AS 
RADIO and ELECTRICAL ENGINEERING E27} 


ELECTRICAL ENGINEERING. Get good gra 
Modern inderstandabie ry made easy 
RADIO ENGINEERING. F fine cour adie, public ade ire photo-electri 
Tr ou iper acuum t ar sition 
ment plat 'Expe , Cosmeened 


‘for aon t et 
FREE ;: LINCOLN ENGINEERING SCHOOL. “Box. 931- $37. ‘Lincoln. Neb. 











of wide electrica 


Both Electric Are ar . Rectetene by practical Shop- 
"lan method ir f h ks. No text-books 
"r nest ‘aaa pment. Low tui- 
) ‘ Graduat tion-Plan Also, courses in 
Auto Mechani _c ollision Work, 
Metal Finishi t rated lit- 
erature i Wri te today 


MICHIGAN TRADE SCHOOL 


3718 Weodward, Detroit, Mich. | 





Send postcard for our free cnaieus 
Thousands of per gains . 

HALDEMAN-JULIUS ‘atalogue 
Dept. Desk M-806 GIRARD KANSAS 


fFiSend Yow 
THIS FINE SUIT=— 


Will You Wear It and Show It to Friends? 
Ineed a re! iable man in yc ar town toweara fine made-to-measure, 
all-wool DEM MON STRATING SUIT—adv se my famous Union 
clothing—and take pen anes Pp to i 00 ina pf aay -* 
contains over 150 qua it sationa 
CASH IN ON PARTIAL PAYMENT ‘PLAN 
Io. Ed, no experience or me ne; 2. oer y everything required 
Write me today for FREE 


STONEFIELD, 1300W. Harrison, ;Dept.A-2, t. A820. Chicago 


- 
WOODSTOCK 


TYPEWRITER 


POPULAR SCIENCE 











MAKES YOUR 


richer tone quality, 
. 182 Conn Bldg. Elkhart, ‘ind, 


; ¢ PLAYING 
” 2 ts, “a J 

rst and only seamles of superio a’ 101: 

w metal, made by ele etro-mechanical 

xclusive Sony ey wee 

ombones _ »st important « ier ve slo »pme nt 


Li 

r 

t s- Impossib le to overblow or crack 

ar 1G ives amaz ingly gre ate wf — “ Better. / 

1 

I 

t 

in years. P ed by leading artists. 

‘ « an dealer o to an. Home trial, VW ° 

easy D> nts "eas ention instr nile 
Established 

1902 


"New T Tork 
Eleetrieal 
Ask for free 


_ 
illustrated booklet School 
_40 West 17th St.. N. Y. C. 





7 Knit your group clocer together and 
7} enhance pride of membership with pins 

ot cings. Bastian’s big selection, low 

rs prices, traditional clean-cut quality 

™ work has led the field for 46 years 


WRITE TODAY FOR NEW FREE CATALOG! 


BASTIAN BROS. Dept. 84, Rochester, N.Y. 


SEN 





Roney hal ecto Name ibe 


‘ nd 
her “at RNS 
aner on 
y! Sim 
writing w 1. SEND 

O MONEY! Rust t 
f te 1 * Electro Name Etcher, 
Depr. ‘z- 603. "254 Robb St. , Cincinnati, Oo. 


and chickens at new high 
prices American Poultry Journal tells how 
5 vears $100 6 months 19%¢. Coin or Stamps 
American Poultry Journal, 584 S. Clark, Chicago 


raduce more eggs 


y ITALIAN J 


at > MADE 


‘ ean 
“iT ALIA - °. “SOPRANI acc. MFG. 
323 W. POLK ST. DEPT. PS. 


ALL 
for DATA “ 
vd I ' 7 ’ 


iress for FREE cata 


co. 
CHICAGO, ILL. 


How to 
Make YOUR Body 
\\Bring You 


SFAME= = 


“THIS 
Instead of SHAME ! 


Will You Let 
Me Prove | Can 
Make You a 


New Man ? 


| KNOW what it 
eans to have a 


pr t the arne 
NEW MAN of Yot 
Only 15 Minutes a Day 
N f i s ‘ 
gawk 
i pepless? D 
others walk off wit 
‘ T! ‘ 
Dynamic Tension " 
I 
f or M \N 
‘oynamle Tension’ . 


NATURAL 


FREE BOOK sa caots ent, Mail 
es: Coupon 
aie Now for 
FREE Book 


CHARLES ATLAS, Dept. 1N, 
115 East 23rd Street, New York, N. Y. 


that ri beng TENSION 
ook Everlastir Hea 


ion Porucar S 


JANUARY, 





















LL the stages ... from 
grease monkeying to Al 
piloting . . . from sunny take- 
offs to mud bath landings... 
flash to life in Popular 
Science on-the-Screen’s 
story of Randolph Field... 
West Point of-the-Air. 
Ground pups have a sky- 
high ambition to be air dogs 
to perfect America’s defense. 
In a thrilling world of roar- 
ing propellers these young 
experts-in-training make a 
FULL COLOR MOVIE 
packed with action, thrills, 
drama... birdmen of to- 
morrow doing their stuff. 





_scree® 


Og 
Pp popula } If This and Regular Issues of Popular 
| Science on-the-Screen are not scheduled 
! at your favorite Theatre, mail the coupon. 
Produced ir Magnacolor by Fairbanks and Carlisle 1 Theatre 
with the peration of the editors of Popular ] 
: e Monthly. Distributed by Paramo int Pictures | Address 142 
Mail to: Popular Science on-the-Screen 
353 Fourth Avenue, New York, N. Y 


32 ‘ ntion | AR SCIES Mos y riting ft rtisers POPULAR SCIENCE 





NEW INVENTION 


Clectroplates*’Brush 


New, patented pavention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc.,with durable, s sarkling, new 
coat of metal—with stroke of brush. E asy, 
| simple, quick. Genuine Gold, Silver, Nickel, 
Cadmium, etc. Everythin furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small inv estment starts you in business. 
Steady repeat. Machine can pay for itself in 
week. Send TODAY for FREE SAMPLE 
and illustrated BOOKLET how you se Y have 
a life income from a business of YOU IWN 
built upon satisfied customers. Act ~% ‘coueh 


WARNER ELECTRIC COMPANY 


225 N. Wabash Ave., Chicago, tl!l., Dept. 2-x 


STUDY ENGI on an HOME 


With A Chartered Educational Institution 
Conducted by Corresponde fence | 


MAKE BIG MONEY27 HOME! 





EXPLAINS ALL 


Courses in F etr 


“ ~ > r ri ¢ ree e 
McKinley Roose a, ‘incorpor ated, *s610.- Bc. Sheridan “Road, ‘Chicago 


ENGINEERING, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly 48 weeks engineer- 


ing course equiv oe pe three years’ college radio work. School 
established 1874 expenses low. Catalog free 


The Dodge institute, Dept. A Valparaiso, Ind. 


BIG 60 PAGE 
GUITAR BOOK 


Get this FREE GIBSON BOOK that tells 
you how to learn to play like the profes- 
sionals by sending this ad to 


GIBSON, INC., 444 Parsons St., Kalamazoo, Mich 


NEW CHEAP OIL BURNER 
FOR COOKING & HEATING STOVES-FURNACES 
SS Sa HOME COOK YOUR MEALS 
WITH CHEAP FURNACE OL 
LIFE-TIME GUARANTEE AGAINST DEFECTS. 
NO MORE SHOVELING COAL OR ASHES. 
Gas | ’ “'$1.00- BONUS OFFER FOR 





N 


0 ‘Oo (la 
TESTING. I 


WV t 
Get Yours FREE for intr B s t 
NORTHWEST MFG. CO A Sth, Mitehe o. Dak 


GENUINE U. S. BARGAINS 
Wool ceenee ts (used) $2. 32 
etlan Saddle (used) 
Army Pup Te mts (used) 3: "30 

« Marine Ponchos (used) 1.29 

ther bare military 
. re 


A and ¥St ‘PPLY co. 


4784 LESTE ___— RICHMOND, VA. 


L ARN TO MAKE NOVELTIES 
LIKE THESE! 


reso PROFS EASY! 


ary. We pr vide co 
plete instructions 4 Tall ma mane. “ 
STEWART’S 
RUB-ER-SPRA 
The finest mold-making 
I 
fr 
FR EE BIG Situstrate 1 BOOK fal y explaining big paying novelty 
it t ; 


aking business oday 


STEWART'S STUDIO, Dept. PS-13, 1008 George St.,Lake Geneva, Wis. 


JANUARY, 1992 


AUDELS NEW 


MACHINISTS (> 


CZUT AAI peily” 
NOW READY! 4 


* 


‘\ 
AMODY e) 


A READY REF! 
Fae How to Operate and Set 
Up Lathes, Screw and Milli 
Machines, Shapers, Dril 
Presses and All Machine Tools. 


WIS 


ARD TOOL MAKERS Wi 


WAG 


ics. 5—How to UseSii 

Get This Information for Yourself. 

Mail Coupon Today. No Obligation 

Uniess Satisfied. ASK TO SEE IT. 
‘COMPLETE + PAY ONLY$1 MO. 


io west 2 23rd STREET, NEW YORK 
LMAKERS HANDY BODK. Price 


Otherwise I will re 


Name. 














NEW FLUID 
DRIVE FULLY 
EXPLAINED! 


Every operator and mechanic needs 
AUDELS NEW AUTO GUIDE. This book saves time, money and 
ar. — Basie rine It presents the whole subject of auto me- 
ics: © principles, 2—Construction, 3—Operation, 4— 
Service, s- Over 1500 pages 1540 illus. 
with instructions f or all servi bs. = 1 Engines fall treated 
ce ese 
5. =. illustrated, vi for pty 
‘COMPLETE 2 PAY Y ONLY $1. A MONTH < 
., 49 “WEST : is str 
NEW AUTOMOBILE GUIDE (84) for free ex 


it, willeond vou Si eicnin? dane thenremit$i 
is paid, Otherwise, | will return it te you 


NTHLY 





MOUNT ANIMALS 


BE A TAXIDERMIST —Learn by Mail : 

Easy home lessons teach you q uic kly how to MOUNT 

# Rip pa GAMP-HEADS vis " > — LEATHER FURS 
c tr Have seur t's thr 


g! 
is w erful Fl N, 1 Ast RE "HOBBY AND A MONEY 





KEI } t Get i. . PRs, FREE BOOK 

y 5 Game is growing 

EXtHA MON ee mS ouen 
specimen valuable 








Al PROFIT g hy ne WRITE TODAY 


t 
FREE BOOK =~)" 20° erat of wild game. is ab bout Taxi- 
te § P te and TEAR 


‘our THIS Ae now sa i mir ae r get the free pe ok vou 
1A7} 4 tal ' 1 tearm he 
UN. FASCIN eat »N ) AG + 
Northwestern School of Jetta, Dest. “3391, "Omaha, Neb. 


Sorte rs 


Free Books Answer Questions— 
Tell How to Get Protection 


® Your ideas may be worth 


mev'! Get facts firat and save es 
1 ome Competent 
procedure is 





tin 
— il to geen! results hur < = 
years’ experience enables us _ 
—— 


to explain everything you need 


to know ibout protecting and Ti] 
ercializing your lea Promp con 


lential results 


MAIL COUPON 
iiete ~=»©6 For Your FREE 
, ten BOOKS Explaining: 
SCCSSETST ESTERS RETR E EERE S ESSERE EEEEEEEEEE hy 


Cc. A. SNOW & CO. 


Registered Patent Attorneys Since 1675 


221 SNOW BLDG., WASH.., D.C. 


service and 


to obtain a 
patent 


Why you need a 
patent 

Correct way toe 
proceed and costs. 


Zz 
> 
< 


- 


How you can com- 
mercialize your 
patent... 


. 
“SCC eeeeeeeeeeeeeeeeees 


‘OPPORTUNITY TO EARN 
$1040 WHILE LEARNING 


Available to Students Through 
Cooperation of Milwaukee Industries 


» qualified men who 
part of living ex- 





] 


manufacturers still available 
Welding ‘ Gered Write 
Career B ling ithout obligation "Mention 
MILWAUKEE SCHOOL of ENGINEERING 
PS-142 N. Broadway & E. State Milwaukee, Wis. 


BEGINNERS 
wiiaal clibat-xe 


Every radio operation from 
simple soldering to trouble 
shooting, to building and im 
proving marvelous long and 
short wave sets, is made so sim 
ple and clear that you just can- 
not fail to understand many 
things that may have puzzled 
you before. A few minutes a 
day with this manual will teach 
you what it takes years to learn 
without it. Prepared by techni 
cal radio experts who KNOW AND 
how to explain things for non BUILDER 
technical radio enthusiasts. * 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, soldering 
simplified, chassis making, voltage. 
amperage, etc. explained, checking 
circuits, measurements, formulas 
definitions testing condensers, 
transformers, coils. speakers, polar- 
ity. ground, etc. Radio kinks and 
short cuts, space-winding coils, 
making plug-in coil forms; wiring 
hints; experimental binding posts, 
transformer repairs, antenna kinks, 
condenser kinks, improving old 
broadcast receivers, eliminating in- 
terference, installing automobile ra- 
dio, radio-servicing and _ trouble- 
shooting. The short waves, building 
all-wave and short-wave receivers 
tables of information, data, codes, 
and complete detailed index for in- 
stantly finding any point, fact or in- 
formation you want to know about 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY publishes this 
book Do not hesitate to send for it because E 
GUARANTEE that if you are not satisfied we will 
send your money back to you. Cloth bound, 256 pages, 
hundreds of simplified drawings and diagrams. Send no 
money now unless you preter to Pay the postman 
when the manual comes to your address 

«see eee eee eae eee ee ee ee ee ee ee ee ee 


POPULAR SCIENCE MONTHLY Dept. 12 
353 Fourth Avenue, New York. 

Send me the NEW book, RADIO EXPERI- 
MENTER and BUILDER I will pay postman $2.00 
plus a few cents postage when the manual arrives— 
you GUARANTEE that if I am not satisfied with it 
you will refund my money if I return it within ten 
days. (If you prefer to pay now send $2.00 with order.) 


RADIO 
EXPERI- 
MENTER 





POPULAR 
SCLENCE 








Name 
Address 


City State 
Orders from outside Uniied States must be accompanied by $2.00 


Please mention Poputar ScIENCE when writing to advertisers. 





POPULAR SCIENCE yo’ 


~OPPORTUN ITIES 


Classified Ads only 35¢c per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in February issue copy should be 
in our office by December 8th. February issue on sale January 1. 
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ANNOUNCING new home stud 
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$5000 FROM half acre. Growing ginseng. 
Seed, contract supplied. Crop bought. 
Particulars 10 cents, Associated Growers, 
Dept. 12, St. Norbert, Manitoba 
RADIOS, SUPPLIES & INSTRUC ‘TION 
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ll expenses low. Catalog sree Dodge 
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Free booklet “Wri te toda 
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Established 1910 etek 
SONG Poems wan‘ed. Free examination. 
McNeil, Master cf Music, 510-PS South 
Alexandria, Los Angeles. Calif bs 
SONGWRITERS. Write for free booklet, 
profit sharing plan. Allied Music Com- 
pany. 7608 Reading. Cincinnati ihio 
SONGWRITERS—Write for Free Book— 
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NOTICE 
Readers answering ads offering Ap- 
provals receive a selection of stamps 
from which they may make pur- 
chases at prices indicated. Ten days 
are allowed for payment and return 
of undesired stamps. Otherwise ap- 
proval applicants become subject to 
Section 2350, Postal Laws & Regu- 
lations, 1932, providing penalties for 
obtaining property by false pretense 
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TODAY for FREE « s to! ou get ahead. 
National School of Meat. “Cutting, ‘tee, Dept. O11, Toledo, Ohio. 


SHOES, TIRES, 

R BER GOODS Last Longer. 
Fix them with new plastanoid ‘ putty.’ 
MENDS holes and worn spots 
in leather, cloth, rubber, 
Spreads on like butter. Dries 
toug': overnight, Flexible, 


non-skid, water- c% 
proof. Won't 


, ‘ come 
off guaranteed. 0: 0: neue 
ir 


At HARDWARE AND 10c STORES 
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PULAR SCII 


HE Brooks Appliance most closely resembles the 

human hand as a Rupture support for reducible rup- 
ture. The moment you put it on you notice the pliable, 
flesh-like touch of the soft rubber air cushion. Light in 
weight, it clings without slipping, the air-filled cushion 
figuratively breathes as you move and the entire support 
freely adjusts to changes of position, as the human hand 
would do. Your first experience with the Brooks Appli- 
ance will be a revelation to you in comfort and security. 
And now, you can use one of these wonderful Appliances 
at our ris 


Stop Your Rupture Worries! 


Each Brooks Appliance is individually made to order. No 
**shelf’’ goods. The Brooks Air Cushion Truss is never sold 
in stores. You fill out a simple blank in the privacy of 
your home. Without trouble, embarrassment or incon- 
venience to you we make up a Brooks to properly fit your 
individual case. Then the appliance is sent to you at our 
risk. If you don't say it is the best support you ever had, 
send it back and the trial has cost you nothing. If you 
keep it, the price is very low. 

A Free Book explaining the cause and proper support of 

Rupture will be sent postage prepaid in plain wrapper 

to anyone interested. No letter necessary. Just send 

your name and address on this confidential coupon. 


—_ we ee oS ee ee ee 
BROOKS APPLIANCE COMPANY, 
160A STATE ST., MARSHALL, MICH, 
Rush me your new Free Book describing the *‘ Finger 
rip’’ Brooks Appliance, and tell me how I can try a 
Brooks at your risk. No obligation, and all the 
facts to be sent in plain, sealed envelope. ‘ 
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JUST OUT—FOR THE MAN WHO 
WORKS FROM BLUE PRINTS 
“The Blue Print of Today is 
the Machine of Tomorrow.” 
AUDELS ANSWERS ON 
- LUE PRINT READING ec 
s All Types of plan rez ading 
ineludi nz AIRCRAFT & SHIP 
Bk 3! IL DING — tells How to 
Understand Working 
ings. 


What to look for first. Tells 
what each Line and each Sym- 
bol Means. The relation of one 
part to another. How to Unde 
stand Scales & Specifications 

' How to Make a Sketch. How to 
\ Make Blue Prints. A Ke y Book for Every 
~ has ice, Builder & Draughtsman—352 
j \} It's New, Comprehensive. Fully 
ll strated, Gives Short Cuts. Helps, Hints, 
tf 3 Y/ Suggestions. Questions and Answers. 


Re ASK TO SEE IT! 
a “2 


>~|Te get this assistance for yourself, 
_ simply fi fill in and mail il coupon m today. 
AUDEL, | Publishers, 4 49 
Please ma BLUE PRINT READING (Price $2. If satistactory, | 


s 
will remea Poy mn +) 2 - arrival, otherwise | will return the 
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FREE BOOK oe 100 fine 
NOW absolutely FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
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DAISY MANUFACTURING COMPANY 
51 Union St., Plymouth, M chigan, U o . A. 


FREE! 
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| pice. ae Center, _Minn. 
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207 N. Broad Philadephia, Pa. 








Wonders ua The 
MICROSCOPE 


\ new book which tells you all about 
MICROSCOPY lurn an inexpensive mi- 
croscope on hundreds of specimens with 
in a stone's throw of your front door and 

you step off into a new world of wonders. Complete 

Manual for amateurs. How to use equipment 

ind preserve specimens, take photomicrographs, etc. 


Numerous illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 12 


353 Fourth Ave. New York, N. Y. 
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Ship Model 


Tricks of Experts 
NOW MADE EASY FOR AMATEURS 


Now you can easily make a beautiful to cale 


four masted galleon, trim raci fast o 

simple plans fully explained with we rking 1 he ams in this 

new manual. ,seen Ge Fast growing group of those who are tur 
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POPULAR SCIENCE MONTHLY, Dept. 12 
353 Fourth Ave., New York, N. Y. 
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Not Everyone does as Well—tut J. S. Corbit reports 


VON SCHRADER MFG. CO., 611 PL, Racine, Wis, 


- FR fF Send me (without obligation) your free 

@ booklet telling me how I can own my 

own business and become financially independent and 

00. in - how I can pay for the DETERGER on easy terms. 


Name 


on first jobs i 
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VON SCHRADER MFG. CO., 611 PI, Racine, Wis. 


DO YOU OWN A = ss 


; 
RAILROAD? Sw hu PANES] 


Here at last is a new and complete handbook for the 

Model Railway enthusiast Shows you how to save for only 
real money building and laying your own track, making 

an automatic signal system, constructing bridges, cul- Now you can know at sight 60 a 
verts, tunnels, stations, semaphores. water tanks, coal- of the latest airplane types you .) 


ing trestles, roundhouses, turntables, crossing gates, read about and see in movies! Ki Ati Phe 
i okie £ IGANG Fianes 


switches, etc. The detailed instructions and diagrams in This amazing 64-page t 


this great book make it easy gives pictures, with specifica- TAll Na: tre 
t “e charts, % e 0. Ons 


ion and performance 
EVERY MODEL RAILWAY of U. S. Boeing, Curtiss, Brit- 
ENTHUSIAST NEEDS THIS NEW BOOK ish Spitfire, German Stuka, 
Italian Breda, Russian ARK-3, 
Tells you how to utilize every bit of available space in Japanese Mitsubishi and other 
laying out your system. How to turn out smoke stacks, famous fighting, commercial 
fire boxes, boilers, and wheels, in your own shop. Com- and private planes. Send cou- W 
plete, easy-to-follow instructions for building a oe car, pon with only 10c THE ORLD 
gondola, refrigerator, tank, hopper, caboose, day coach, en eee haces i 
pullman, baggage, and observation car. Complete plans, National Aeronautics Council, Ine 
specification, instructions, and scale blueprint for build- Dept. 801, 37 West 47th St. WY. C 
ing the popular Atlantic type locomotive Yes, I want the illustrate 
Send only $2.00 for your copy of Model Railways or we t ‘WINGS OF THE WORLD 
will ship C. O. D. plus a few cents postage. Satisfaction Send IC, PORPAle, without Ke 
guaranteed or money back. Address 
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FOR YOUR OWN ENJOYMENT 


—— —_ 
THE MOST PRACTICAL, EASY-TO-FOLLOW 


MANUALS EVER PUBLISHED 


These practical, easy-to-understand handbooks will help you get the most out of your 
hobby. Written by experts cspecially for Popular Science Monthly readers, they are in- 
valuable to the mechanically minded man. Each book is fully illustrated, with pictures 
and diagrams. Bound in sturdy library cloth. You need not hesitate to order them for 
yourself or for gifts. We guarantee complete satisfaction or money back. 











FIX IT YOURSELF 256 pages, $1.00 


Save yourself a lot of expense by doing your own odd repair jobs. This famous 
book shows with diagrams and directions how to fix and repair furniture, electric 
outlets, windows, doors, leaky pipes, floor boards, chimneys, boilers, weather 
proofing, painting and hundreds of other construction and repair jobs. Picture 
diagrams show how each job is done. 256 pages. Full cloth bound, $1.00. 


RADIO BEGINNERS SIMPLIFIED MANUAL ;2.00 


Every radio operation from trouble shooting, to building and improving marvelous 
long and short wave sets, is made so simple and clear that you just cannot fail 
to understand many things that may have puzzled you before. A few minutes a 
day with this manual will teach you what it takes years to learn without it. Pre- 
pared by technical radio experts who KNOW how to explain things for non-tech- 
nical radio enthusiasts. Cloth bound, 256 pages, hundreds of simplified drawings 
and diagrams, $2.00. 


BOOK OF FORMULAS 250 pages, $1.00 


The basis of many fortunes! Formulas, recipes, methods and secret processes for 
making and improving upon beverages, glues, cements, enamels, paints, cosmetics, 
dyes, inks, tooth pastes, soaps, silver and nickelplating, oils, lubricants, and a 
thousand and one things for commercial and household use! Your fortune may 
hang upon one little hint from this most amazing of books! Information from a 
thousand sources—not normally available to the general public—now published 
for the enjoyment ond practical profit of our readers, cloth bound, $1.00. 


260 pages, $2.00 


Written especially for the amateur, this book tells you how to utilize many odds 


and ends to build a complete home electroplating workshop. Instructions, pic- 
tures, and diagrams show how easily you can do copper, nickel, chromium, silver 
and gold plating. How you can plate household or automobile fixtures, hardware, 
tools, silverware, ornaments, clocks, watches, bracelets, rings, metal parts of all 
kinds. Scores of illustrations, diagrams, and pictures. 260 pages, cloth bound, $2.00, 
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OR FOR CHRISTMAS GIFTS 


“GUNS and GUNNING’ 


THE MOST COMPLETE GUN BOOK EVER WRITTEN 
rormeRLY, 5.00, wow oncy $1.95 


A cyclopedia of information for sportsmen! A reference book that 
you'll refer to always! A bargain that may never come again! 

"GUNS AND GUNNING” brings you hours and hours of stimulat- 
ing reading about every kind of firearms. Everything you ought to 
know about rifles and their uses—sights and their adjustment— 
shotguns with heavy and light loads—the proper choice of weapons 
and ammunition—how to care for your firearms—skeet and trap 
shooting—bird shooting—big and small game shooting—is included 
in this giant 384-page book! 

No matter if you are a beginner or an expert, as long as you 
love guns, you'll find "GUNS AND GUNNING” worth many times! the 
modest price of $1.95! 


——— Ble Bach 


FORMERLY $5.00, wow onty $1.95 


ging A BOOK THAT BRINGS THE JOYS OF LAKE 
jot AND STREAM TO YOUR EASY CHAIR 


/ 
The secrets of successful fishing opened up before your eyes! 


Not just dry theory but actual, workable methods for getting 
better results. 

Beginner and expert alike will learn much from this great 
book which has rightly been called the fresh water fisherman's 
Bible. Written in a simple, easy-to-read style, the author pays 
close attention to details which most writers overlook. 

All Eastern game fish and how to get them are fully de- 
scribed—with pictures and illustrations galore. Yet at this tem- 
porary low price of $1.95 "JUST FISHING’ costs no nore than 
a few new lures! 418 pages, 17 full-page plates, 80 flies and 


lures in full colors. 
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® POPULAR SCIENCE, pet. 12A, 353 FOURTH AVENUE, NEW YORK, N.Y. 


' 
1 Please send me the books | have circled below. ! will pay the postman the price shown plus o 
‘ few cents postage in full payment when the books are delivered. (Money back if not satisfied.) 


SEND NO Fix It .... $1.00 Radio Experimenter. $2.00 Guns and Gunning. . $1.95 
MONEY wow! Electroplating. $2.00 Formulas $1.00 Just Fishing 
TEAR OFF AND MAIL am 
THIS COUPON TODAY (Mirai 


City Stote a 
If you remit now we pay postage. Orders from outside U. S. A. cannot be sent C. O. D. 
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THESE ARE THE FAMOUS 
GIANT HOT SPRINGS 
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E WATER IS STILL AROUND 
» DEGREES COOLER THAN DOWN 
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THE INDIANS BELIEVED 
THAT THE ‘GREAT 


HEALING SPIRIT’ 
LIVED IN THE 


SOUNDS LIKE ' firs MIGHTY RIGHT. ISN'T iT 

WHAT A PiPE- 4 | _ PRINCE ALBERT |S TRULY 

SMOKER THINKS ABOUT |THE SMOKERS WAY TO AND COMFORT 

WHEN HE SITS BACK | |THE PRECIOUS COMFORT Jaa pg 1 

VAPORS OF THE ] WITH A MELLOW PiPE-{ |OF A REALLY MILD, ° Tei 
SPRINGS {LOAD OF PRINCE ALBERT. 


= yeT DeLiGuTFusey J. UST ABOUT THE 


TALKING 
ABOUT HANDS 


SMOKE EASIEST, FASTEST Way! 
oo GOT TO I KNOW TOA BULL, 
ROUND MAKIN'S’ SMOKE 
AND IT TO 
|HAND IT TO THAT 1 TAT RICH YET EASY 
ON THE TONGUE ! 


IN RECENT LABORATORY 
“SMOKING BOWL” TESTS, 
PRINCE ALBERT BURNED 


DEGREES 
COOLER © 


THAN THE AVERAGE OF 
THE 30 OTHER OF THE 
LARGEST-SELLING 
BRANDS TESTED— 
COOLEST OF ALL! 
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Death Rays 


for 


Bacteria 


Mercury-Vapor Lamps Preserve Food 
and Help to Safeguard Human Life 
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This moldy, spoiled 
bread, three days 
old, was sliced and 
wrapped inplainair 


By KENNETH M. SWEZEY 


NVISIBLE ultraviolet radiations, long a weapon in fight- 

ing disease germs, today carry the battle against bac- 
teria into industry and the home. 

Generated by new tubular mercury-vapor lamps, these 
death rays to microérganisms help keep food from spoil- 
ing in storage plants, display cases, and one brand of 
home refrigerator. Combined with controlled tempera- 
ture and humidity, they form the basis for a revolution- 
ary meat-tenderizing process through which juicy, tender 
beef, of the kind once served only in the best restaurants, 
can compete with unprocessed beef. Irradiated in air- 
conditioning ducts in factories, public buildings, and 
homes, these rays minimize contamination of both food 


Microérganisms 
“blow up" under 
Sterilamp rays. |. 
Normal paramecia. 
2. Thirty seconds 
exposure distends 
them. 3. Swelling 
continues as cells 
weaken. 4. They 
explode and die. 
At left, a loaf of 
bread which was 
sliced and wrapped 
under the rays of 
the Sterilamp. It 
is free from mold 
after three days 
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Tenderayed sides of beef are inspected 
3s the bactericidal rays work. Glasses 
must be worn by employees, as ordered 
by the sian above, for the rays inflame 
es, but cannot penetrate glass 


the ey 


Four weeks of hanging to 
tenderize beef causes ten 
percent loss by draining, 
evaporation, and mold and 
discoloration which must be 
cut away, but with mold 
"ie and bacteria killed, waste 
way wilt is at a minimum. The waste 
in four pounds of meat by 
the old and new processes 


“. as 0 
<> is illustrated at the left 
Ss "ne 


—_”* 
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ug products and the human body. tories. Hundreds were built and tested. Spe- 
The development of the Sterilamp, the cial glass to filter out ozone-producing rays, 
tube which has opened these new horizons yet permit bactericidal radiations to pass, 
for ultraviolet radiation, took a decade of re- were developed; different combinations of 
search by Dr. Harvey C. Rentschler, director gases and voltages tried; a meter devised to 
1 the Westinghouse lamp works labora- measure radiation at different wave lengths 
billions of bacteria raised and 
killed to check the efficacy of 

the rays in practice. 

The result is a lamp con- 
taining a mixture of mercury 
vapor and inert gases, which 
emits rays, S80 percent ol 
which are specifically in the 
bacteria-killing region of the 
ultraviolet spectrum- about 
2,500 Angstrom units, or 
1/100,000 inch long. It gives 
little light, almost no heat, 
and just enough ozone to kill 
bacteria in shadows which 


Dr. Harvey C. Rentschler holds a 
meter for measuring ultraviolet 
radiations from the Sterilamp on 
which he put ten years research 
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Sterilamps add a fifth element to air-conditioning—to controlled temperature, humidity, circulation, 
and filtering, they bring controlled bacteria. At left, lamps are installed in the air-conditioning duct 


in a drug-packing room in the Bristol-Meyers plant. 


direct rays cannot reach. Requiring an in- 
put of only 15 watts, a 30-inch Sterilamp 
will kill bacteria in the air above 30 square 
feet of floor 

Why the bacteria are killed is not known, 
yet the process may be seen under a micro- 
Paramecia, larger than bacteria and 
used for observation, are slowed down in a 
water as soon as the Sterilamp is 
turned on, huge blisters appear, and a mo- 
ment later they disintegrate. 

One of the first big uses for the Sterilamp 
was in meat where bacteria and 
mold spores had caused great waste. The 
Tenderay patented by Westing 
house and developed commert ially In Coop- 
eration with the Mellon Institute and the 
Kroger Grocery and Baking Com- 
pany, soon followed. 

Meat, especially beef, 
four or five weeks of hanging in a 
temperature of 33 to 36 degrees for 
its tissue to change to a form which 
makes the meat tender—during 
which time it acquired a thick coat- 
“whiskers” and slime, which 
ut off, and lost considerable 
by evaporation. By using 
Sterilamps to prevent mold and 
growth, the temperature 
could be increased to 62 
ind the humidity to 85 per cent, 
and tenderizing could be completed 


Sc pe. 


drop of 


storage, 


pre cess, 


required 


ing ot 
were 


weight 


bacteria 


degrees 


Used in the slicing and wrapping rooms 
of a bakery, Sterilamps rid the air of 
bacteria and mold spores at the source 
1nd prolong the keeping quality of bread 


At right, they keep drinking glasses sterile 


in 48 hours. The resulting beef required no 
trimming, and lost less than one percent of 
its weight by evaporation. 

In summer, mold also caused an appreci- 
able loss of baked goods. As the most trou- 
blesome is that seeded during cooling and 
waiting for wrapping, Sterilamps were in- 
stalled in bakery slicing and wrappng 
rooms. They have since found use in all 
types of fresh food storage, in sterilizing 
bottles, dairy utensils, and drinking glasses, 
over cows in barns and chickens in poultry 
One company has applied Steri- 
lamps to the sanitation of toilet seats. A 
large manufacturer of pharmaceuticals has 
installed them in the air-conditioning system 
of his packing rooms, 


houses 











Whether It's a Mammoth Machine, 
a Telephone Pole, or YourOwn Home 








It tokes the largest tires in the world, 36.00 — 
x 40's, costing $5,000 each, to support ane 
of his welded jobs — a $50,000 dirt mover 
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By HICKMAN POWELL 


OBERT G. LETOURNEAU first saw a weld- 
ing torch when he was 18 years old, 
while he was helping clean up the 
ruins after the San Francisco earth- 

quake of 1906. It was just a primitive, old- 
fashioned hydrogen-oxygen blower, but it 
fired his imagination and became the basis 
for his whole mechanical career, one of the 
most creative in his generation. 

When geographers of the future study the 
changes in the earth's crust in this century, 
they may well consider this inconspicuous 
incident more significant than the earth- 
quake itself. Compared with the face-lift- 
ing which the surface of America is getting 
today from the giant earth-moving ma- 
chines which grew out of R. G. LeTour- 
neau’s passion for welding, the San Fran- 
cisco catastrophe was a mere topographical 
ripple. 

In the Arabian Nights tale, Aladdin 
rubbed his wonderful lamp and the miracle- 
working genie came forth to build castles 
at his bidding. LeTourneau went to work 
with his welding torch on a pile of scrap 
steel in the back yard of his home at Stock- 
ton, Calif., and before he was done this 
mechanic had pyramided his welding kit 
into an $18,000,000 fortune. 

From his torch came those fantastic me- 
chanical behemoths, the Tournapulls and 
Carryalls, which piled dirt for the big dams 
and pushed through the great highways of 
the 1930's. Today they are remaking the 
surface of the land at hundreds of factory 
sites, naval bases, Army cantonments, and 
military airports. Their production, which 
had multiplied a hundredfold in a decade to 


a volume of $10,000,000 in 1940, was well 


HE WELDS EVERYTHING, 
from the gracefu! mantel in his 
own home to a husky rooter lie 
the one at the right. They used 
to say of LeTourneau that he 
welded the buttons on his pants 


TANT 17’) 


started toward doubling again in 1941, with 
no limit in sight. 

Just one Tournapull outfit, out of them 
all, scrapes up from 15 to 45 cubic yards of 
dirt at a bite, lifts it off the ground, and 
trundles it away at 20 miles an hour. Le- 
Tourneau now has a 60-yard scraper on the 
way. At this rate, the aggregate dirt-mov- 
ing capacity of working LeTourneau equip- 
ment may soon compare favorably, on a 
tonnage basis, with that of the Mississippi 
River System. By comparison, Aladdin's 
genie was a piker. 

Down in the backwoods country of north- 
ern Georgia, where less than five years ago 
were only wooded hills near the little town 
of Toccoa, there is today a thriving, roaring 
industrial community built entirely of weld- 
ed steel. 

It all happened suddenly. 
rived a number of vast welded-steel Tourna- 
pulls, on giant rubber tires, which trundled 
themselves up to a hilltop and started bit- 
ing it off in large chunks. Within a few 
days the hilltop was a wide, flat plain, and 
soon appeared on it a half dozen great flat- 
roofed factory buildings, offices, and a cafe- 
teria--all built out of LeTourneau-fabricat- 
ed, welded steel panels, which were merely 
set up like so many large blocks and welded 
together at the seams. 

Another hilltop became an airport, with 
a welded-steel hangar for LeTourneau’s five 
Tournapulls dammed a _ valley 
mile-wide lake, on whose 
shore was built a 350-bed hotel, all of 
welded steel panels, including an unsup- 
ported dome 100 feet in diameter over the 
circular central lobby. 

On two hilly streets near the factory ap- 
peared rows of five and six-room houses for 
employees, the one-story “modern” style 


One day ar- 


airplanes. 
and it became a 








Newest and biggest of the Tournapull tractor units 
is this experimental model powered by twin Diesel 
engines, here hitched to a Carryall scraper. The tires 
are the biggest ever made, of 9 2-foot diameter 


This is the gearbox of the Tournapull pictured 
sbove. set between the wheels. At right is a 
standard-model Tourncpull dragging a Carryal 


A mobile welded-stee! crane, 
moved and powered by a Tourna- 
pull, is one of LeTourneau's crea- 
tions. A suggested adaptation of 
this machine is a huge crane for 
ifting damaged planes off runways 
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ill of them built of welded-steel panels from 
floor to rooftop 

In the factory a mountain boy who came 
two years ago from the forks of the creek 
puts a weird goggled welder’s mask over 
his freckled face and runs an electric arc 
along a seam of steel, building a machine 
to lift 90 tons of dirt. A few hundred yards 
away his hill-reared wife sweeps up her 
new steel house, takes in the milk (which 
from a dairy barn) 
while listening to radio music from a weld- 
and then hangs out 
welded-steel posts. 
development 


comes welded-steel 
radio studio, 
the tamily wash on 

Everything in this 
is of LeTourneau-built steel except the tops 
of the drafting tables. Except for such 
things as gas engines made by other manu 
facturers, you could probably hunt all day 
without finding than a handful of 
nuts, bolts, or rivets. 

The street pavements are not of 
but that does not necessarily mean the idea 
has not been thought of. Not long ago, 
LeTourneau demonstrated on a busy corn- 
er of Atlanta a steel device called a Tourna- 
pass. In three sections, welded together on 
the spot, it was an overpass large enough 
to carry a continuous flow of one-lane traf- 
fic while cross traffic moved uninterrupted. 

Right now LeTourneau has a little side- 
line job of making 1,000,000 artillery shells 
for the Government. He has not yet found 
any way to make a shell with a welding 
torch, but they will be turned on special- 
ly designed lathes of welded construction, 
whose demountable heads can be removed 
and retooled for a new job almost at a 
moment's notice. 

As president of the corporation, “R. G.,” 
as they call him, still runs everything like a 


ed-steel 


Toccoa 


more 


steel, 


one-man business. He is all over the place, 
a tall, big-boned man with broad, 
hearty gestures, and a big laugh boom- 
ing from a big mouth, riding around the 
factory on a little motor-driven scooter 
to save time. He is less likely to be in his 
office than leaning over an apprentice’s 
shoulder at a lathe, or winding his long 
legs around a high stool to show a young 
draftsman an or turning an electri 
arc on some experimental patterns of steel 
Once, after an automobile accident, he had 
himself wheeled around the plant every day 


of 53, 


idea, 


on an operating table 

LeTourneau has no designing or 
department-—does it all himselt 
He has none of the disadvantages of con- 
ventional technical training. His only school 
ing, beyond the first half of the eighth grade, 
was a correspondence-school course in trig 
which 


engi- 


neering 


onometry and geometry he feels 


contributed a great deal to his success. His 
associates say he can work complex mathe 
matical problems in his head while others 


are still fooling around with logarithm 
tables and slide rule. 

LeTourneau quit school at 14, and during 
the next four years worked in foundries 
from Portland, Ore., to San Francisco. He 
won his master molder’s card at 18, and 
thereafter had little interest in so static a 
thing as cast iron—though he has designed 
permanent steel molds for castings he needs 
in his own factories. He then spent a year on 
his father’s farm, clearing land and studying 
trigonometry. In the spring he sold 100 
cords of wood and with the proceeds went 
into the garage business at Stockton. 

One of the first bits of equipment he 
bought was a welding torch—-one of the 
newfangled oxyacetylene kind, good for 

working steel. Wherever 
he went, that was the first 
thing he put into his car 
It came in handy on in- 
numerable repair jobs, and 
was always useful for mak- 
ing things. Then, as today, 
he always made things him- 
self according to his own 
ideas, in preference to buy- 
ing them. If possible they 
were welded, of steel. It 
was said in those days that 
Bob LeTourneau welded the 


The Wizard of the Welding Torch 
designs and builds nearly all of 
the machinery used in his plants 
—and you have to hunt to find a 
bolt or rivet. This is a special 
lathe with demountable head 
to make retooling an easy job 
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LeTourneau's own home at 
Toccoa, Ga., is of welded- 
steel construction, built 
of rectangular plates ... 


ak ee a 


. « stamped out with the 
powerful press shown be- 
low. This building method 
was first developed at the 
Peoria, Ill., plant, for em 
ployee housing, and has 
been adapted to all kinds 
and sizes of structures 
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Below is the 350-bed hotel on the LeTourneau-made Lake 
Louise. An unsupported dome of welded steel, 100 feet 
n diameter, covers its vast central lobby and auditorium 


Toccoa's radio station WRLC, at left, was weld- 
ed together in the plant and carried bodily to 
ts site by a crane like that shown on page 54 


An immediate ancestor of the Carryall 
fh vas a trailer he built to run behind his 
iv te 1 pants no T on rough ground with a heavy 
During rld War he worke« h load, to where his tractor might be broken 
Mare Island Navy Yard, and when he r down. He built it with big tires and heavy, 
turned to Stockton he fo i nothing left of solid axles, no springs. People thought he 
ye business t debts. Thirty was nuts to build a trailer without springs, 
to support, he was but it went sailing over the bumps with 
wondering where maads that would have broken any spring 
he future tapped trailer. The Carryall is basically such a 
in asked him to trailer, with a boxlike “bucket” to scrape 
a tractor. When up the dirt and then lift off the ground. 
ob of driving it His first scraper took a three-yard load, 
Then he bought ind was so fast by current standards that it 
made his contracting jobs profitable. When 
he built a bigger, better one, he had no 
trouble selling the old one for a good price 
It went along that way for a while, with 


his 


the builder accumulating the first 
of 50 patents 


} 


1925 he sold a patent for $50,000. This 
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LeTourneau points to a steel panel in a building 
wall. Set edge to edge, the panels are welded at 
the joints and insulation is forced inside them 


was an idea for telescoping buckets on a 


scraper. As the load gets bigger in a scrap- 
er, it must be pushed back by any additional 
dirt that is picked up, and this calls for 
more power. By putting two or more of the 
buckets on top. of 
other, it is possible to roll the top one back 
when it is leaving room for 
earth on the next one. This idea was never 
developed, and he bought it back ten years 
later for $5,000. Now it is the 
in experimental 60-yard scraper. 

These outfits, like many of those built 
today, were made to work with Caterpillar 
tractors. The Tournapull came later. This 
tractor unit consisting of two huge 
tires on a big axle, with an engine poised 
between, sticking out in front like a great 
a trailer, the Tourna- 
pull fails on its nose unless supported by a 


flat-surfaced each 


loaded, more 


basis for 


Is a 


snout. Detached from 


dolly. It is built for high speed and concen 


To house his five planes, LeTourneau built this big 
hangar. Even the sliding doors are of steel panels. 
The wide expanse of roof is supported by one pillar 


METAL 
SPACERS 


Basic unit of welded- 
steel building con- 
struction is a panel 
made of rectangular 
plates held apart by 
light diagonal braces 
as shown in the draw- 
ing. Even the drafting 
tables in the factory 
are of steel (right) 
with only their top 
surfaces made of wood 


trated traction weight on its two wheels 

One thing LeTourneau couldn't weld for 
himself tires. Soon he was having 
trouble getting them big enough, and that 
is still a difficulty, though the biggest tires 
in the world have been built for him. The 
first tires he used were 13'. by 20 inches 
The newest LeTourneau tires, built by Fire- 
are 36 by 40 inches, and weigh 3,600 
pounds. They are 34-ply, about six inches 
thick, the tread a yard wide and wheel di- 
ameter about 9 feet. One of them with 
tube costs $5,000, but they are worth it for 
they make possible bigger machines. A 
45-yard scraper with Tournapull costs about 
$50,000, of which 40 percent is for rubber. 

Out at Stockton in the 1920's, LeTour- 
neau’s welding bigger than his 
contracting built 


bulldozers, angledozers, sheep-foot drums 


was 


stone, 


shop grew 


business, as he scrapers 


ind other equip- (Conti j par 





Cap for Officer-Flyers 
Serves Aground, in Air 


U. S. ARMY AIR CorRPs officers have 
solved their headgear problem with 
i new double-duty cap. A removable 
vire band fitted inside the soft crown 
preserves the snappy lines desired for 
nonflying duty By removing the 
Wire, officers can clamp earphones 
over the cap \ flexible leather visor 
permits it to be folded and packed in 


i small space 


Off-Size Spare Wing 


How modern war inspires 
ingenuity was demonstrate 
recently at Siufu airport in 
central China. A Japanese 
bomb shattered the right wing 
of a Douglas DC-3 transport 
The only spare wing in Chi 
vas a shorter type for DC- 
planes and was 860 miles away, 
it Hong Kong. Flown to Siufu 
clamped to the fuselage of an 


ther transport, the wing w 


Japanese bombers did this to the 

Douglas DC-3 passenger transport 

plane they Cc aught on an air field 

74% . in central China. One hit out of 
A Bak Da 200 bombs wrecked the right wing 


Here is the crippled ship fitted 
with a spare wing for the smaller 
DC-2. The Chinese characters on 
the wings, translated Middle 
Kingdom Space Machine Family 

stand for China National Aviation 
Corporation, operated by Pan 
American Airways in cooperation 
with the Chinese Government 
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Used dissolved in 
water, trisodium 
phosphate removes 
grease and dirt 
from the hands of 
mechanics. It will 
not hurt scratches 
and cuts; in fact 
it hastens healing 
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TSP...A CHEMICAL CLEANER WITH MORE THAN 1,000 USES 


ae 


TSP softens water 
and emulsifies oil 
and grease so that 
they may be washed 
away. Oil floats on 
colored water in 
the far test tube 
at left, but TSP 
holds it suspended 
at right. Below, 
it precipitates cal- 
cium carbonate, a 
water hardener 


O YOU know a chemical that will 
soften water, wash dishes and clothes, 
scour porcelain, clean a car radiator, 
degrease the engine, remove paint 

from brushes and woodwork, heal cuts, and 
save money in your heating system ? 

Factories, laundries, hotels, dairies, ga- 
rages, have employed its magic for years 
You, too, have used it as a mysterious ingre- 
dient in some of the several hundred clean- 
ing preparations that contain it. Get ac- 
quainted with the pure chemical, learn its 
amazing utility, and you will rate it a house- 
hold necessity. 

Trisodium phosphate—or TSP, as it is 
known to industry—-is a white powder that 
dissolves completely in hot or cold water, 
differing from soap in that it makes no suds 
and leaves no scum. It cleans because it 
emulsifies oil and grease-binding dirt 
breaks *hem down into particles which 
plain water can wash away. 

3esides being versatile and effective, TSP 
is also economical. In hundred-pound lots 
it costs five or six cents a pound, in single 
pounds about 15 cents. One pound goes as 
far as eight to 16 of ordinary soap. 

One teaspoonful in warm water brings 
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Cleaning without suds, a 
little TSP in water makes 
dishes, glasses, and sil- 
ver sparkle, and it will 
leave no greasy scum, dif- 
ficult to rinse off. Burned 
food and thick grease 
are removed by boiling 
water and TSP in the 


hard-to-clean utensils 


make trisodium phosphate Just a little TSP goes a long way, and so it is 
for washing baby bottles and economical as a household cleaner. The tiny pile 
only are germs killed, but at the left will do the work of the great heap 
might form is also removed of ordinary soap powder shown at the right 





sparkling without soap for scraping, and cleans hard paint brushes. 
ensils containing burned Scum on wash bowls, sinks,eand bathtubs 
by boiling water and a lit is undissolved grease or soap insoluble in 
Aluminum is corroded by hard water. TSP on a wet cloth will remove 
ith TSP, but do not it. The chemical will not harm porcelain, 
but it should not be used to scour other fin- 
overnight in a tub ishes. Expensive bath salts may be colored 
containing two and scented TSP crystals. A tablespoonful 
the wash is al of that used for general cleaning does the 
orning add enough soap identical water-softening trick 

lot soak Wool or silk. One By electrolysis, a half teaspoonful of TSP 
iil of tepid water makes and a quart of hot water in an aluminum 
nirrors shine In cleaning pan will free silverware from tarnish in two 
baby bottles, TSP kills minutes, with less wear than polishing. 

ilm in which bacteria Afterwards the silver should be rinsed. 
TSP is invaluable for removing grease 
onfuls in ail of Vv water from motors, engines, and mechanical parts, 
A little st iger or h " SO- ind from the hands. For the former, use an 
pound in a ounce in a pail of water; for the hands, use 
ftens paint four ounces in a gallon as liquid soap. Put 


sit 


; 
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Painted woodwork 
can be cleaned quick- 
ly with a mild, tepid 
solution of TSP in 
water. Wet down the 
paint and dry it off 
with a soft cloth. 
A stronger solution 
used hot will soften 
paint for removal 
with a scraper, and 
will not raise the 
grain of the wood as 
would caustic soda 


Silverware, laid out 
at the bottom of an 
old aluminum pan 
and completely cov- 
ered by a hot TSP 
solution, loses its tar- 
nish in two minutes. 
A pound of the chem- 
cal in a gallon of 
water will clean paint 
brushes, as at right 
even if they are dry 


Half a pound of TSP 
put in the radiator 
and circulated 
through the cooling 
system of an auto 
for several days, does 
a thorough cleaning 
job. Used boiling 
TSP loosens the sil- 
ver deposit on de 
veloping trays and 
other photographic 
equipment so that it 
can be brushed away 
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tive ounces in a clogged car radiator, engine 
running; use the car for several days, and 


then drain, being careful of the paint. 

TSP in your furnace boiler will soften the 
water, prevent scaling, and save possibly a 
ton of coal a year. Ten ounces should do 
for the winter. 

Finally, being antiseptic, TSP will help 
prevent infection and hasten healing of cuts. 








OPERATED ENTIRELY BY FOOT CONTROL, > hy- 
draulic vise at right holds work in place 
with any force up to five tons, for press 
operations, punching, bending, cutting, 
straightening, and stamping. Since the op- 
erator has both hands free, he can handle 
exceptionally heavy work and attain a de- 
e of precision previou consideret 


Stepping 


USEFUL INFORMATION ON ARC WELDING, hither- 
available only in bulletin form, has now 
1 condensed in a handy vest-pocket “‘slide 
by General Electric experts. When 


CE NERAL @ ELECTRN 


aac wevoceere | ~ - 
= [=== 8 . — iser sets a sliding insert to the type and 
—_ _\ i of electrode, a window shows directly 

™ he length of arc-welded joints obtainable 

100 pounds of electrode, together with 

pounds of weld metal deposited. The 

data cover 11 commonly used sizes and 

types of joints; and 22 different sizes and 

types of electrodes, in lengths of 14 and 


18 inches. 


AIR-DRIVEN SANDER, developed for garage mechanics and 
irmen, rotates each grain of sand in a 3/16-inch 
t 5,000 cycles a minute. A built-in thumb trigger 
use, enables the device to be controlled and oper- 
he same hand that applies pressure to the work 


perating parts are inclosed in rubber. 


re 


resagen Ree A TOOLMAKER 
r to lakers, a compact 
ntainer provides _§indi- 
lual compartments 
from No 
Turning the knurled 
les the user t 


right drill with- 
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Grasshoppers 
. . . THAT'S WHAT THE ARMY CALLS 
ITS NEW ODD-JOB PLANES 


HE latest innovation in Army airplanes 

is not a fast pursuit or a heavy bomber, 

or anything else you would think of as 
a military ship. It is that type of light 
sportsman's plane which, in bright hues of 
vellow, blue, or red, has swarmed so increas- 
ingly around the pasture-lot flying fields in 
recent years—-our familiar friends the Piper 
Cub, the Taylorcraft, and the Aeronca. 

The Army calls it a grasshopper, and it is 
simply the stock-model tandem trainer of 
these common commercial 
planes. In its own way the 
grasshopper is almost as 
exciting and useful a mili- 


tary newcomer as the ban- 


tam car, the jeep, has 
been. This flying jeep won 
its spurs with the cavalry 
last summer, and then in 
the autumn gave such 
service with the artillery 
ind the infantry that it 
now seems to be slated for 
permanent enlistment in 


The lightplane's in the Army 
now: Ships of this type, de- 
signed for private flyers, 
have proved their value for 
work behind the lines. Below 
is part of a squadron leased 
for use lined 
up on a Louisiana schoolyard 


in maneuvers, 





the armed forces of the United States. 

Its use is for command-control message 
carrying, observation, traffic direction, taxi, 
and general-utility work—directly with 
troops, behind the lines, wherever there is 
a little field or open road for landing, where 
bullets are not flying 

It is already in mass production, commer- 
cially. This growing industry made 6,000 
planes in 1940, and says this figure can 
easily be doubled. Almost any enlisted man 











wing spread, the grasshopper can 
road and even roll up to the 
refuel. 


on ; ountry 
soline pump crossroads store to 
About 375 feet of unobstructed runway is enough. 
ct the pilot spins the prop with one 

operates cockpit controls with the other 


at a 


trained to fly one in a few hours, and 
qualified pilots are in the Army 


only one of the things a 
about. Today's army 
naps change so rapidly, 
lajor problem for the 
know where his 
they have reached 

ids and radio chan- 


answer his is the light 
n airplane, able to; take off and land on 
cket handker« hief, able to fly so slow 
messages and or an be 
ps on the gro 
lane for the s back 
plane would be ittle use 
in easily 
-arms fire, but 
is invaluable 
d planes of th 
1, and Stinsor 
in Germany 
Army this 
fulness 
ana 
speed, 
ines in pertorm 
off in about 250 
little more than 20 
i brisk breeze 


nary 


Meanwhile Bellanca, and Stinson 
building real military planes 
by the Piper Aircraft Corporation, 
they proposed to give a demonstration of 
their products. And so a civilian 
squadron was organized, of nine Piper Cubs 
two Taylorcraft, and two Aeroncas, to serve 
during the summer in Army maneuvers in 
Tennessee and Texas. The 
Squadron, as it came to be known, was so 
successful that the Army rented the planes 
and hired the pilots for the autumn maneu- 
vers in Louisiana. Meanwhile the Air Corps 
purchased a number of the planes for testing. 
The cavalry maneuvers in Texas were in 
country, covered with an 


might be 
1 


specia! 


Grasshopper 


rough sand-dune 
of hummocks and hillocks. But a 

2'. hours’ work, had 

a landing field good 

r the 

‘s. One of the lightplanes 


grasshop- 


washed out its landing gear 
on a sand dune. It was back 
in the air again in an hour 
and 20 minutes, at cost of 
$20 for repairs 

The field-base equipment 
of the 


ron Was so 


Grasshopper Squad- 


simple that it 
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“Repair shop" for a whole 
squadron of grasshoppers 
is a tool box little larger 
than a dinner pail, and a 
couple of boxes of parts 


was almost ridiculous. It 
consisted of a tent, a 
small blackboard for an 
operations chart, a couple 
of boxes of spare parts, 
a poker table. The 
ground crew consisted of 
one mechanic, whose en- 
tire tool kit about 
the dimensions of a man- 
size dinner pail. It 
needed no supply train 
for aviation gasoline it 
poured in its fuel from a 
five-gallon can, 
gas that 


anda 


was 


the same 
used for 
riving the Army trucks 


was 


The squadron got its name in a tense mo- 
ment of maneuvers one day when Maj. Gen 
Innis P. Swift, commanding the 1st Cavalry 
Division, suddenly was seized with an urgent 
desire to see more of his terrain than was 
apparent from a staff car or the back of a 
horse, or from the somewhat fragmentary 
radio messages that were coming in 


“Get me one of those grasshoppers!” cried 


Field-base equipment is simplicity itself. 
Fuel (the same gasoline that Army trucks 
use) comes from a drum and is >ut into the 
12-gallon tanks from a five-gallon can. A 
small blackboard serves as an operations 
board and a poker table as an operations 
desk. A bulldozer can clear an adequate 
landing field in just about two hours’ work 
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the general. And within a few minutes he 
had it, from the squadron's near-by flying 
And the squadron men did not neglect 
to notice that an Army radio message, noti- 
fying the general that the plane was on the 
way, did not arrive until 20 minutes after 
the plane was on the job. 

The general's happy description of the 
little planes was immediately taken up by 


base. 








the flyers themselves. They painted 
green grasshoppers on their fuselages 
They had pins made up, showing a «+ 
comic little green grasshopper in a silk hat 

One of the proudest wearers of this Grass- 
hopper Squadron insignia is Lieut. Col. T. H 
Kerschner, assistant chief of operations, G-3, 
Third Army. Both as chief umpire and chief 
of operations during Army 
used a grasshopper plane continually 

errand in a few 
would have taken 


maneuvers, he 
Otten 
hours, 
all day, 


completed an 
h otherwise 


tin crowde ids or slogging around 


y woods country of Louisiana is 
populated wilderness, but here and 
gravel country roads is an 

with a stock mainly composed 

bars, soft drinks 
ind snuff. More than one 
tor of such an emporium 
August and September, 


ods, candy 


on of an airplane outside his 


‘ he gasoline pump. It was just 
Colonel Kerschner stopping to refuel! 

Almost every officer who has used a 
grasshopper or seen it in operation is an 
enthusiast for it. One Air Corps lieutenant 
put it this way 


I've been flying a Stinson O-49, the new 


_— @ 
Ss the job,it was designed for. 


» 


liaison plane, and it is a sweet plane at 
3ut the 

grasshopper can do almost anything 
the O-49 can do, and more besides. I can fly 
a little faster and a little slower, and the 
grasshopper needs about half again as much 
distance for landing and take-off. But it 
doesn't need to land in a small field, because 
it can land on a narrow road. Its wing 
spread is only 37 feet. Mine is 51 feet, which 
is a lot of difference when you're figuring on 
the width of a road. 

“Also, the grasshopper weighs only 800 
pounds unloaded. A _ pilot can land on a 
road, and drag the plane off to hide it in the 

by himself. You can't do that 
It weighs nearly four times 


bushes, all 
with an O-49. 
is much.’ 

A more specifi 
proponent of the grasshoppers, is given in 
in accompanying table. None of this, of 
course, is to be taken as a Knock at the O-49, 
which was built to high military specifica- 
tions and has given splendid performance in 
the tasks assigned it. Lieut. Gen. Walter 
Kreuger, commanding the Third Army, used 
one continually during the war games for 
personal transportation and for watching 
his troops in the field. With a loudspeaker 
fastened under a wing, the Provost Marshal 


description, drawn up by 


Some Tasks That Lightplanes Can Take Over from the O-49 


OBSERVATION is one of the jobs of the 
Army's regular O-49 light liaison plane. 
Large wings, with flaps and slots seen at 
lower left, give it buoyancy at low speed 


MESSAGE CARRYING is another task ot 
which the grasshopper may relieve the O-49. 
Below are shown two types of message pick- 
up devices; the one on the left is homemade 
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found an O-49 very useful 
in directing convoys on 
congested roads. 

The appearance of the 
grasshoppers with the 
Army immediately called 
forth a flood of letters 
from selectees with pilot's 
licenses, Who would prefer 
flying to continuance as 
infantry privates. One 
thing that seizes the im- 
agination of enthusiasts 
about the lightplanes is 
that it doesn’t take much 
training to fly them. They 
foresee lightplanes, piloted 
by noncommissioned offi- 
cers, operating with 
ground units, on practical- 
ly the same basis as a 
truck or a command car. 

3ut one thing is settled. 
Ground officers who have 
worked with grasshoppers 
want grasshoppers. And 
when the troops want an 
item of equipment, in these 
days, they generally get it. 

HICKMAN POWELL. 


TWO-WAY RADIO gives the 
grasshopper's crew contact with 
the ground. With this equip- 
ment, a lightplane can be de- 
livered to the Army for about 
one tenth the cost of an O-49 


Current for the radio 
and other electrical 
equipment is sup- 
plied by a wind-driv- 
en generator mount- 
ed above the landing 
wheels as seen at the 
right—another bit of 
simplified operation 


DIRECTING TRAFFIC or giving orders 


to troops on the ground is accomplished 
by means of a loudspeaker mounted un- 
der the body of the plane. Lightplanes 


are also well suited for this kind of work 


Engine horsepower 
Gasoline capacity 
Gas consumption 
Quality of gas 

Air speed (high) 
Air speed (low) 
Cruising radius 
Visibility 

Radio equipment 
Cost with radio 
Weight loaded 
Seats 

Combat equipment 


HERE ARE FACTS AND FIGURES ON 
GRASSHOPPER 


PERFORMANCE 


65 

12 gal. 

42 gal. per hour 
70-80 octane 
80 m. p. h. 

40 m. p. h. 
2% hours 
Good 

Good 

$2,500 (minus) 
1,100 Ib. 

2 

None 











‘STOP 
LIGHT 


SOLVES INDUSTRY'S 
PUZZLES 


TRANGE lamps that freeze 
S the motion of machines, so 
that engineers can inspect or 
improve them, now find appli 
cation by hundreds of Ameri- 
can manufacturers. They serve 
in tasks as varied as observing 
spring textile spindles, ele 
tric razors, fans, belt drives, 
wrist watches, and Diesel en- 
gines. But all these uses ce 
pend upon one simple principle 

Suppose you flash a lamp at 
accurately timed intervals for 
1. 100,000 of a second or less, 
so that it comes on, each time 
just as a blade of a revolving 
fan reaches the top of its cir- 
cular path. No matter whether 
it is the same blade or a 


on of the valve mechan 
sid of a stroboscopic Below is a stop-motion view of yarn on a textile- 
adjusted to slow down m spindle. By setting his lamp to ‘freeze’ the 
r stop them altogether spindies at a given speed, an inspector can check 
a whole row for uniform speed as shown at the left 
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comaepage te a » 











ferent one, the fan appears to be 
Standing still. With the aid of 
this stroboscopic lamp, an engi- 
neer can watch or photograph any 
periodically moving parts in a ma- 
chine running at full speed. De- 
pending on the rate at which his 
lamp is adjusted to flash, the ma- 
chinery may be observed in “slow 
motion” or brought to a dead stop 
as desired 

In one “frozen-motion” applica- 
tion, flickering now stop 
cloth running through a printing 
machine as fast as 474 yards a 
minute, so that the operator can 
check the registry of colors in the 
design—-and, if necessary, shut off 
the machine in time to avert 
waste of a costly fabric. 

To see that spindles in a textile 
mill operate at uniform speeds, an 
“stop light” 
stands still 


lamps 


inspector adjusts his 
until one spindle 

Then he walks down the row of 
them, turning the light on each 
Any that fail to be stopped are 
running too fast or too slowly 
rhe knob of the lamp 
revolutions 


adjusting 
reads directly in 


j ‘ 
Speed ot 
— 


1 
per minute, so that the 


i revolving part may be measured 


t topping it, 


by pti ally ) 


Below C eight color 
printing m achine is ‘stopped’ between two 
General Electric stroboscopic lamps so an 


operator can check on 


cloth in motion on an 


registry of colors 


Smoke patterns reveal air currents around the moving blades 
of an electric fan. Studies of this type, made with the stro- 
boscopic lamp, help engineers in designing efficient blades 


y 


This photo shows how the fab- 

blades on 
sre held out at the most effec- 
angle by centr fugal force 


Caught in the act: two hel- 
springs in an experi- 
shaft coupling are 
with each other 


an electric fan ical 


mental 
tive 


interfering 





Armored Amphibian Army Truck Needs No Bridges 


In the water, this 
new lightly armored 
vehicle supports a 
heavyloadandgoes 
on its own power 


while ashore 
t looks like this. 
lt is intended for 
use by officers in 
bridgeless country 


ATER barriers mean nothing to a new 

amphibian truck which has been 
veloped for use of officers in the U. S. Army 
rhe lightly armored land-and-water machine 
has been designed to provide rapid personnel 
transportation in country where bridges are 
nfrequent or have been destroyed. Arriving 
it the bank of a stream, or the shore of a 
bay, the truck rolls dgwn into the water. 
floats even when carrying a full load, plows 
u wn power, and, on reaching 
re, climbs out and 

hicle 


Paper Tester ‘“Spends’’ Money 


to See How Far It Will Go 


MAKING money last longer is the purpose 
of a new testing machine developed for the 
Bureau of Engraving and Printing, in Wash- 
ington, D.C. Replacement of worn-out bills 
costs millions of dollars a year. By giving 
paper money, in a few minutes, as much 
folding and crumpling as it would receive 
in months of normal service, the apparatus 
shows which types of paper will wear long- 
est in actual use in the pockets and purses 

f the nation. 


Between Celery and Lettuce 


cll AN 


eo eek! 
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From an advanced outpost, an 
observer hears the report of the 
enemy gun. By remote control he 
starts an oscillograph to record 
sound waves as they hit the mikes 


An Americcn howitzer tilts its nose at its invisible target—an enemy 
gun position whose location has been revealed by spreading con- 
centric circles of sound waves picked up by a row of microphones 


NYU KO} 3X0) Ds CONN AS 


SPOT 
HIDDEN GUNS 


DARK NIGHT of impenetrable fog. 

The enemy's heavy artillery has 

found the range and is blasting away, 

even its flashes invisible. Death hurtles in 
from an unknown source. 

The enemy shells cause terrific havoc, but 
not for long. This situation is duck soup 
for the Observation Battalion attached to 
the artillery of each American army corps. 
Within a few minutes, simply by 


may be as much as 10,000 yards long) it is 
possible to measure the differences in time 
required for an expanding circle of sound 
waves to reach the various microphones. 
From these are calculated the gun's location. 

Corrections must be made for speed and 
velocity of wind and for temperature, up to 
several hundred feet above the earth; and 
accuracy depends on the skill with which 
the battalion’s meteorological section meas- 
ures these factors. The best time for sound 
observation is a foggy night. 

When conditions are unfavorable, the Ob- 
servation Battalion must depend entirely on 
the older system of observing the flashes of 
enemy guns, from widely separated points, 
and taking bearings on them. Used in com- 
bination, the two methods provide a detection 
system which puts any enemy gun in peril 
within a few minutes. 

It takes several hours to 





calculations from sound waves, 
it has located the enemy battery 
and American guns return the 
fire with deadly accuracy. Simi- 
larly, by listening for the bursts 
of friendly shells, the sound-ob- 
servation platoon can check the 
precision of the American fire. 
Improved since the first World 
War, the technique of sound ob- 
servation is based on the fact 
that sound waves, in still air at 
Fahrenheit, travel 
369.2 yards per second. By plac- 
ing low-frequency microphones 


50 degrees 





base 


install an accurately sur- 
veyed sound base. At each 
of six equidistant points is 
placed a microphone, which 
looks like a large tin can, 
is acoustically resonant, 
and is so constructed as 


SOUND OBSERVATION. As 
sound waves strike the various 
microphones, they create im- 
pulses that are recorded sep- 
arately on the oscillograph. 
By measuring the minute dif- 
ferences in time, observers 
can calculate the approximate 
location of the sound's source 








along a surveyed (which 


JANUARY, 1942 


71 





the 


with 


2nd direct 
meteoro 
theodo 
ng Japanese 


resemb 


irke 


Silence 


ine 


ctrically 


con- 


headquar 


n platoon 
ving st 
if into 


ippears 


then 


line 


int 


is 


bre 


frat 


the 
iks 


which 
rip of 
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into 


isolation of a single gun’s sound is impor- 
tant. The microphone does much of this by 
its selectivity. Then in practice the oscillo- 
graph is ordinarily started by an outpost ob- 
server who listens from a point nearer the 
enemy than any of the mikes. When he hears 
1 gun he wishes to locate, he presses a but- 
ton and the film is running by the time the 


sound waves reach the mikes. 


Flash observation is more a matter of hu- 
nan skill. Each post has an observer with 
instrument 

on a circular scale Fach instru- 

set identically to Y-North, and 


ingles from that bearing are measured by 


telescope which 


the artillery mil-—1 6,400 of a circle 
‘hese observers work as a team with a 
hboard operator to take bearings simul- 
ously on a single gun. Isolating a flash, 
the observer presses a button which flashes a 
ight on the switchboard. When two or more 
rhts sh ; the same instant, it means 
observers are watching the same gun. 
ce the readings have been telephoned to 
headquarters, the locating of the gun is a 
simple matter of triangulation, done with a 
drafting machine. A large-scale map is 
placed on a revolving board, whose position 
is measured in mils. As the circular board 
is moved to the various readings, the azi- 
muths are drawn on the map by a straight- 
edge ruler. Where the azimuth lines cross 
is the position of the gun 
The Observation Battalion is one of the 
most intensely technical units in the Army 
field service. Expansion of units has drawn 
into the job experts ranging from physics 
professors to seismologi al spec ialists from 


the Texas oil fields HICKMAN POWELL 


FLASH OBSERVATION supplements sound observa- 
tion, and replaces it altogether under certain weath- 
er conditions. Observers with azimuth instruments 
ke the one shown at left take bearings simulta 
neously on the flash of a hostile cannon. Their read 
nas are reported by telephone through a central 
switchboord at headquarters for plotting. Here a 
arge-scale map on oa circular board is turned to 
match the various readings and bearing lines are 
drawn with a straightedge ruler. Where these azi 
muth lines cross is the position of the target 








BETTER THAN ROWING: These men are trying out one of the new 
collapsible boats made by U. S. Rubber for the Navy. Large enough 
to hold the entire crew of a big bomber, it is powered by an outboard 
motor that shoves it along at a speed of eight miles an hour. When de- 
flated, the boat makes a light, compact bundle as shown in the picture 
at upper left. In a forced landing, it is inflated quickly with carbon 
dioxide from a small metal cylinder by lifting a handle which punctures 
a leakproof inner container. The bottom of the ‘doughnut’ is sealed by 
waterproof fabric, and cloth seats provide comfort for the passengers 


NAVY BOMBERS CARRY FOLDING MOTORBOATS 


REWS of U. S. Navy bombers no longer 
have to row for shore after a landing 
at sea. The collapsible rubber boats carried 


by bombers are now equipped with ten- 
horsepower outboard motors. In two sizes, 
capable of carrying full crews of four or 
seven men, the craft will make eight miles 
an hour. Larger size is 12 feet long 

The boats are intended for use bot! 
after forced landings and for ferrying 
crews ashore at isolated bases. Carbon 
dioxide compressed in small metal con- 
tainers is used for inflating them and 


For planes carrying smaller crews, the Navy 
still uses two-man rubber boats like this. It 
is inflated like the larger boat, but depends 
on elbow grease for motive power. Collapsible 
oars fit into built-in reénforced oarlocks 


the outboard motor is clamped to a wooden 
platform strapped to the stern. Boats for 
emergency use are painted bright orange, 
the color the Navy has found easiest to 
spot at sea. Emergency rations, a signaling 
reflector, and flares are stored in pockets 
in the inner walls 





WORKERS WIN 
CASH AWARDS 
FOR 


DEFENSE 


IDEAS 


HREE civilian workers at the Water- 

vliet Arsenal, Watervliet, N. Y., have 

been awarded cash prizes by the U. 5S. 
Army Ordnance Department for their in- 
genious suggestions which have resulted in 
speeding up national defense and saving the 
Government money 

William A. Koenig, a machinist, developed 
i special tool for more economical milling 
which, in a short time, saved the taxpayers 
close to $3,000. As a token of appreciation, 
Uncle Sam presented him with a check for 
$150 
another civilian employee at 
d that standard drill 
purchased for drill jigs to speed 
up the work This saved the 
Government $1,000 and award of 
S50 
William G. Rohrwasser 

gested a new fixture to 
peg that are 


EF’. Gregory, 
the arsenal, suggeste 
bushings be 
suggestion 
drew an 


i toolmaker, sug- 
ompress the ends 
used in Babbitt 
vernment $200 


of wooden 


reamers which saved the Gi 


iam G. Rohrwasser, also at Water- 
the defense 
fixture to compress 


Toolmaker Wi 
viiet boost to 
program by suggesting a 
the wooden pegs used in Babbitt reamers. Saves 
$200 a plus precious time. He got $20 


Arsena gave his 


year 


F. Gregory, a civilian employee in the U.S. 
Army arsenal at Watervliet, N.Y., who recent- 
ly received a $50 award for his suggestion for 
purchase of standard bushings for drill jigs 


William A. Koenig, at left, saved Uncle Sam 
$3,000 over a short period of time by develop- 
ing a special tool that makes milling work 
more economical. A $150 check was his reward 


a year and lots of valuable time. This idea 
brought a $20 reward 
The arsenals and other Ordnance Depart- 


ment establishments have been using the 


award system since 1912 to promote a friend- 


ly feeling among its employees and also to 
increase the efficiency of the department. 
The awards are limited to $1,000 a month 
and are approved by the Secretary of War. 
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Ylying Wing 


NEW TAILLESS PLANE GETS TESTS 
FOR USE AS FAST PURSUIT SHIP 


Except the pilot's blister and the propeller-shaft housings, 


BATLIKE PLANE with no fuselage 
A or tail surfaces and powered by 
twin engines driving three-bladed push- 
er propellers is the latest version of the 
“Flying Wing’ developed by the Nor- 
throp Aircraft Company. 
Unlike ordinary planes, the new Fly- 
ing Wing has no drag created by fuse- 
lage and engine cowling, which possess 
no aerodynamic lift of their own. Be- 
cause of this it is expected to have a 
top speed well over 400 miles an hour. 
\ J 
Its controls are like those of a regu- 
lar plane and pilots say that there is 
nothing unusual about its management 
in the air. Armed with twin gun tur- 
rets on either side of the wing and prob- 
ably other armament, the Flying Wing 
offers something new in fighting planes. 
The Northrop Company started build- 
ing this strange plane two years ago 
and since that time over two hundred 
flights have been made. It was first 
flown by Vance Breese, well-known test 
pilot, and later by others under the While today's machine shows a family resemblance, it has 
watchful eyes of Air Corps officers. shed the awkward empennage and is nothing but wing 


ohn Northrop's first Flying Wing, built 12 years ago, 
still had to drag a clumsy tail assembly with booms 
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Island Outposts 
J ofo¥ k-4 4-5 an O} Fh a 
| moles ba lone DY-$4-3 491-45) 


7 «es ea a/R) et a Ris s 
shows the port tnat is dominated by our Navy 


ate, once they ran out 
repairs 

Based on the impregnable 
Hawaii, our Pacific Fleet today is an un- 
lantity. Whether it has been 
Atlantic 


fortress 


known qi de- 
pleted by transfers of ships to the 
Fleet, or augmented by two-ocean naval con- 
struction, remains the Navy’s secret. After 
our long naval holiday permitted Japan to 
come dangerously close to our own strength 
float, however, it seems unlikely that we 
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Solid line is our route to Asia via the Philippines: 


suld concede her any further advantage. 

As for the air, piecemeal reports indicate 
a steady movement of planes toward the 
Orient. Two years ago, the air force in the 
Philippines existed mostly on paper. Today 
it is believed to exceed 1,000 planes—real 
ones. On the side of defense against aerial 
attack, vulnerable areas have been equipped 
with elaborate air-raid shelters. At Hawaii, 
preparations for a protracted siege in the 
absence of the fleet include a bombproof 


broken nes, our eee links with friendly powers 


tunnel 600 feet long. Besides personnel, it 
will accommodate 15,000 tons of rice and 
other staples to feed the population. Under- 
ground tanks for aviation gasoline are the 
rule at all new outposts, and elsewhere they 
are rapidly replacing above-ground storage. 
Radio stations and power plants are now 
bombproofed. 

New or greatly expanded naval air bases 
have come into being at Hawaii, Johnston 
Island, Palmyra Island, Midway Island, 





Wake Island, and the Alaskan sites of Sitka 
Kodiak, and Unalaska. From these outposts 
giant patrol bombers execute scouting 
sions for the fleet, just as one of their Amer- 
ican-built type spotted the German battle- 
ship Bismarck for the British Navy to sink 

Rushed to completion months 
bases are part of a c 

e plan worked out in 
1938 by a naval board under Rear Admiral 
Arthur J. Hepburn. Tbe next 
Hepburn program called fe 
bases to dock and 


mis 


ahead ot 
schedule, these air 


prehensive, long-rang 


stage of the 
ir expanding the 
repair submarines, a 
simple task. Recommended 
Kodiak, Unalaska, Mid- 
way Island, and Wake Island were author- 
ized by Congress early last year 

At the same time, provision was made for 
berthing destroyers layers, mine 
Sitka and 


ng-defenseless Samoa be- 


comparatively 


submarine bases at 


mine 
sweepers, and patrol boats at 
Unalaska. And k 
came a projected $9,000,000 naval 
“little Hawaii” of the south Pacific 
Fortification of Guam, storm center o 
political controversy l 


base-—a 


has been turned down 
‘ongress for fear of offending 
March, the com- 

S4.700.000 was 


repeatedly in ¢ 
Japan. Finally, only last 
paratively modest sum of 
voted to clear coral reefs from 
Apr a harbor subdue its swells with a 
breakwater, so that naval patrol planes 
could safely to and from Guam 
sesides these principal bases in the Pacif- 
ic, others Persistent rumors 
have negotiations by the United 
on the Gala- 
‘osta Rica for a 
base on Ce Island, favored spot of 
hunters. Not interested in buried 
jewels, the U.S. Navy is 


dangerous 


ind te 


operate 


deserve notice 
arisen of! 
States with Fx 
Islands 


uador tor a site 
pagos and with ¢ 
cos 
treasure 
gold and 
concerned point 
off the Pacific Panama Canal 
Canton Island, occupied and claimed both 


more 
with the islands’ vantage 


end of the 


U.S.S. Houston, heavy cruiser, 
looks over Cocos Island. This 
fabled treasure island, flanking 
approaches to the Panama Ca- 
nal, is said to be the subject of 
negotiations with Costa Rica 


Below is a map of Wake Island, 
one of our steppingstones to 
Asia. This typical coral atoll 
rings a lagoon whose mouth is 
being dredged for naval vessels 





Kuku Pt; 


\% 


™ 
Peacock Pt 











by the United States and Britain (P.S. M., 
June, '38, p. 23), presents one of the most 
novel of international situations. By an 
amicable exchange of notes in 1939, each 
country agreed to defer pressing its claims 
for 50 years. Meanwhile the island is jointly 
governed by an American and a British 
official In 1940, Congress authorized a 
$1,500,000 naval air Canton. 

In the name of the United States, Hawaii- 
an colonists have taken undisputed posses- 
sion of Howland, Baker, and Jarvis Islands, 
and laid out runways for land planes 

Examine the accompanying map, and the 
grand strategy behind these seemingly ran- 
dom developments apparent. A 
hostile fleet approaching the United States 
by the northern route is open to detection 
by the Alaskan naval outposts, supplemented 
by the new Army air bases at Fairbanks 
and Anchorage. Should the alarm be flashed 
from Guam on the central route, or Samoa 
on the southern one, precious time likewise 
will be gained in intercepting an enemy 

With our own fleet on the offensive, bases 
behind it can furnish invaluable support for 
its “supply train” of cargo and repair ships 
by guarding them against surface or under- 
sea raiders 

For the first time, as shown by the dark- 
blue area of the map, U.S. naval dominance 
of the Pacific has been projected past the 
180th meridian, in a salient extending at 


base on 


becomes 
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least as far as Wake Island. If 
necessary, the fleet can proceed 
farther to bring equally effective 
pressure to bear by blockading 
an enemy’s trade routes. Were 
this country to try it alone, how- 
ever, there would be a long and 
costly war. On paper, we should 
win, but fortune is a fickle thing 
Damaged battleships would have 
to be brought all the way back 
to Hawaii for dry-docking and 
repairs since the Asiatic Fleet's 
base in the Philippines cannot 
handle vessels of such size. 

All this now is changed by the 
present international scene. 
Britain has offered us the use of 
her magnificent base at Singa- 
pore; Hong Kong and Australian 
ports are at our disposal for the 
asking. ‘Parallel action” by 
British warships might be ex- 
pected, as well as support from 


OLD AND NEW IN LOOKOUT STATIONS: From this obser- 
the navies and air forces of Rus- 


vation tower on Guam, the nearest of the Japanese-occupied 
Marianas can be seen. Below, new planes widen defense horizons sia and the Netherlands Indies 
Well prepared as we are to de- 
fend ourselves, we are not likely 
to spurn the help of such valu- 
able allies to assure complete 
control of the Pacific. We have 
at stake all our treaties and pol- 
icies in the Far East; guardian- 


ship of Guam and the Philip- 
pines; our flow of war supplies 
to China and Russia; and stra- 
tegic imports of rubber and tin 
from transpacific sources. 


Launched from the 
deck of an aircraft 
carrier, this long- 
range Brewster dive 
bomber is a power- 
ful weapon for control 
of the sea. It car- 
ries a two-man crew 


Huge patrol bombers 
like this double- 
deck, four-motored 
Consolidated PB2Y 
now scout vast areas 
of the Pacific for 
hostile activities 





An experimental pro- 
totype of greater 
planes to come: the 
Navy's new Martin 
flying boat. Its four 
motors have a total 
of 8,000 horsepower 
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MAKING CLOTH 
FROM MILK 


men may buy Faster 
in be traced back to cows 
e fiber of this new textile is made 
viuct of skim milk, and 

ohair, cotton, ray 
portions to produce 


spinneret in 
ed through h 


T SPRING, we 
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milk Tr} 


will be more expensive 
on but will have more tensile 
iffinity to dyes, and greater 

cleaning and washing. It 


substance which could 
ome fabrics by using fur 


viscous 


Curds from skim milk, washed and dried 
into a substance that looks like rice, are 
ground and treated before they go 


. to the spinning box in which four 
spinnerets, concealed in the foamy mass, 
turn it into fiber. The hand at the right 
shows size and translucency of the tapes 


=—_f.._. 


~~ 


Here the casein fiber is going through 
one of the many chemical baths it gets 
during the processing. Note size of bath 
vat compored with that of the fiber tow” 


Long skeins of the fiber ore cut into 
the desired lengths by the machine be- 
low. Then the fluffy material is pressed 
tightly into 450-pound bales for shipment 





Digging Deep for Limestone 
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SAND & GRAVEL 
LSANDSTONE 
SHALE 


SANDSTONE 


eee 


N A 600-acre area near Barberton, Ohio, 
two 7 by 17-foot timbered shafts have been 
driven through layers of clay, sandstone, 
ind shale for the world’s deepest limestone 
mine nearly half a mile underground. From 
tunnels 2,250 feet below the surface will 
come 300 tons of the rock an hour when the 
mine begins operation next year. The rich 
vein is large enough to supply all the needs 
of the Columbia Chemical Division of the 
Pittsburgh Plate Glass Company for 50 to 

75 years. 
Usually limestone is mined from the sur- 
SERVICE SHAFT face, but here 100 men working in lateral 
tunnels will mine it by the room-and-pillar 
method as if it were coal. The rock will be 
passed through a crusher at the bottom ot 
the production shaft and then hoisted to a 
screening house on the surface. The final 
journey of the screened stone will be by 
electric railway two miles to the company’s 

plant. 

The limestone vein is above salt deposits, 
2,750 feet deep, which the coripany has been 
tapping through 14 wells for years. Lime- 
stone, brine, carbon dioxide, ammonia, and 
steam are combined to produce soda ash 
Other products include caustic soda, calcium 
chloride, chlorine, and bicarbonate of soda. 














LIMESTONE 








Working in tunnels 2,250 feet below the earth's surface, miners will 
pass limestone to the crusher in the lower right corner of the 
sketch, and up through the production shaft to the screening house. 
The two long shafts, sunk 600 feet apart, are an engineering feat 








Navy’s Dive Bombers Must Be Quick 
to Hit New Fast-Moving Targets 


W 


AVY live bombers have me 
shoot it 60-foot 
owered ith twin gasoline 
heavily armored 

Stationary 


have to 


vd 
ana ¢ 


these 


in operate 


Electronic Camera Photographs Minute Crystalline Structures 
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HAT to do until the firemen 
peel is amply provided in a 
one-man fire truck suitable for use 
in apartment houses, stores, fac- 
tories, and office buildings. It con- 
tains complete equipment for com- 
bating blazes starting in wood, oil, 
or electric wiring, and is small 
enough to be pushed rapidly by hand 
along hallways, through doors, or 
onto elevators 
The truck, designed and built by 
George J. Woehrlin, a building super- 
intendent for a New York real es- 
tate and management agency, is a 
steel-braced wooden platform, 28 
inches wide by five feet long, sup- This compact fire truck is designed to put out small fires or 
porting two solid equipment racks keep them from spreading while the firemen ore on the way 
and mounted on rubber-tired swivel 
wheels. The overall height is four feet and two rectangular sand buckets. There are 
Nested on it skillfully, so that each piece also axes, saws, chisels, sledges, wrenches, 
is easy to get at, are two extinguishers for and other tools; a smoke-penetrating spot- 
ordinary fires, two special ones containing light, a coil of heavy rope, and several 
tetrachloride, 100 feet of regulation hose, waterproof salvage blankets. 








Included in the equipment above are a spotlight, 
rope, assorted tools, extinguishers containing tetra- 
chioride, and sand buckets. There are two other 
extinguishers for use on wood or oil fires 


Regulation fire hose and 
waterproof salvage blankets 
are arranged for quick work 
as shown at left. Gloves 
and a gas mask are among 
the equipment in the boxes 





ASTRONOMERS STUDY 


Srplosions 
onthe Sun 


TO SOLVE THE MYSTERY 


OF THE AURORA BOREALIS 


By JACK STEELE 
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ucing results. Many 
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destructive 
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are observed 
w regarded as 
when the bal- 
ing in the uni- 


listurbances 


ounteract the effects. The records indicate 


storm maximum 1n 


that the was of near 
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Astronomers had discovered that 
usually occurred after periods of great sun 
they now believe, cause 


storms 


auroras 


spot activity, which, 


both the 
Using this theory they predicted the 


auroras and magneti 
Sep- 


tember 18 show 
On September 16 a gre: 
spots measuring 150,000 miles a 
ly a fifth the diameter of the 
photographed by the United Naval 
Observatory. H. W. Wells, of the Depart 
of Terrestrial Magnetism of the Car 


forecast the 


it cluster of 
cross 
Sun) 
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Aurora Borealis: Painting by Leonard Davis, courtesy of the Hayden Planetarium 


ing in the hot gases of the sun's surface 
Streams of electrical particles, spewed into 
space at terrific strike the atmos- 
phere 60 to 600 miles above the earth, bom- 


speed, 


barding atoms of atmospheric gases, strip 
ping them of their outer electrons, and 
causing them to luminesce. The colors re- 
sulting depend on the mixture of 
Greens and livid whites usually predomi- 
ana purple were also observed 


ot 
Past S 


nate. Rose 
on Septe mber 18 

The particles streak on until trapped by 
lines of magnetic force and turned toward 
the magnetic poles, just as are the needles 
of compasses. The particles cause the 
ground potentials of the earth to rise sharp- 
ly and magnetic intensities to fluctuate. 

Three instruments are measure 
the horizontal and vertical intensity of the 
forces and to plot the angle of declination 
from the astronomical or true meridian 
They are so sensitive that a troHey car a 
quarter of a mile away or a penknife in the 
street near-by will ruin the observation 
During a severe magnetic storm their devia- 
tion is so great that it cannot be recorded on 
new device, the La 


used to 


sensitized charts A 
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Cour Insensitive Magnetograph, was _ in- 
vented to overcome the difficulty. Recently 
installed at the Cheltenham Observatory, 
near Washington, D. C., it made the first 
complete record of a severe storm on Sep 
tember 18 

An index was plotted, with zero as normal 
and 9 the maximum value. For five three 
hour September 18 the index 
value The horizontal intensity 
reached 2,544 gammas, close to the instru 
3.000 


peri ds on 


was 9 


ments maximum of 

Despite the severity 
figures, there seems to have been much less 
disruption of communications than during 
another heavy storm on March 24, 1940 
Short-wave radio communication with Eu- 
considerable periods, 


indicated by these 


rope was cut off for 
but a long-wave circuit, which was not af- 
fected, was operated to London. Short-wave 
communication was maintained by detour 
ing it by way of Buenos Aires. Radio trans 
mission in a north-south direction is not dis- 
turbed as much as that and 
west, and since channels between New York 
and Europe follow the “great circle’’ near 
the north magnetic pole, routing the beam 


passing east 











Spots moving across the face of the sun before and during the magnetic storm last September. Above 
eft to right, September 16 and |7 before the disturbance; below, during the storm September 18 and !|9 
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Machine-Gun Aerial Camera 
Makes a Picture a Second 


NEW aerial camera with the speed and accuracy 
A of a machine gun can take a picture a second from 
a plane flying 400 miles an hour. It was developed by 
Robert E. Phair, Los Angeles photographer. The camera 
uses either cut or roll film with more than 200 exposures, 
and has a between-lens shutter operating at 1/2,000 
second. A sensitive built-in altimeter and an angle-meas- 
uring attachment are used in combination for comput- 
ing the range in adjusting the camera to a sharp focus. 


A built-in altimeter and an angle- 
measuring device allow this new 
aerial camera to be focused to 
pinpoint sharpness. It is capable 
of sharp focus at a distance of 30 
miles and a height of 20,000 feet 


From a 1,200-foot altitude and an 
angle of 35 degrees, the camera's 
14-inch Ektar lens was focused at 
1,710 feet to get the photo below 


Fitted, as at left, with high-speed 5 by 7-inch roll film, the camera operates almost as fast as the 
trigger can be pulled. When cut film is used, the platen wheel in the picture at right fastens the 








Instruments Used in Airplanes Get 
Rough ‘Flight Test’’ on Ground 
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Constant-Speed Propeller 
Made for Small Planes 
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Ancient Ship Timbers Recovered 
for Modern Fighting Craft 


ANCIENT live-oak timbers, now almost im- 
possible to get,-are being dredged up at the 
3rooklyn Navy Yard, to help build modern 
fighting ships. Live oak was used in wooden 
war vessels because of its extreme hardness. 
The timbers recovered from 80 feet of water 
and mud probably were Civil War supplies. The 
wood doesn't rot under water and some will be 
used for keel wedges, necessary in precision 
adjustment at the ways. 


Jumping HumanLaboratory 
Tests 33,000-Foot Fall 


How FAR can a man fall safely 
through the air? Scientists, engi- 
neers, and equipment manufacturers 
have joined in wrapping the floating 
laboratory at left around an airman to 
test the theory that proper protection 
against the elements, and an adequate 
supply of oxygen, will bring him down 
from any altitude without ill effects. 
The jumper, leaping from a plane in 
the substratosphere at 35,000 feet, 
drops 33,000 feet before opening his 
parachutes. Two are required, for he 
carries 113 pounds of equipment and 
instruments to record physiological 
and other changes on the way down. 
An electrically heated suit protects him 
from the cold, a bail-out bottle provides 
oxygen, and a radio keeps him in con- 
tact with the ground. Other instru- 
ments that are attached to his harness 
include a pneumograph, barograph, 
and altimeter. 
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These huge live-oak ship timbers, buried under water for 80 years, dwarf the two men in the circle 
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Astride a nacelle, 
the flight engineer 
of a Flying Fortress 
directs an engine me- 
chanic in going over 
one of the four big 
power plants. Either 
in the air or on the 
ground, he's the boss 


... and here is the 
little ormy he com- 
mands—ground- 
crew chief, engine 
mechanics for r 
motors, and appren- 
tice mechanics. His 
assistant is the only 
other mechanic who 
goes up with the 
plane; the rest ore 
employed inservicing 
her between flights 








He wears the chevrons of 
a technical sergeant, but 
he’s the kingpin of the 
crew of a Flying Fortress. 
He knows every rivet and 
gauge in the giant plane 
and watches over her like 
a hen with a single chick. 
Somebody else pilots her, 
but the flight engineer is 
the guy that makes her fly! 


By BARRETT McGURN 


HREE years ago he was a young, raw 

Army recruit. He knew a little about 

mechanics and _ practically nothing 
about soldiering. Today he is the “boss 
of a big bomber, the aerial engineer of a 
B-17 Flying Fortress, and that ship is his 
career—-an Army career that has given 
him the schooling and experience to fit him 
for the same sort of job on a transoceanit 
clipper or a big commercial land plane when 
the emergency is over. 

He doesn't pilot a plane and he wears 
only the stripes of a technical sergeant, but 
he is an important man in the Air Corps 
He knows every rivet and gauge in the 
bomber he grooms and broods over. Wheth- 
er it is in the air or on the ground it is his 
ship. The Army concedes that, and it is 
just as well, for the aerial engineer would 
not relinquish his proprietary rights in a 
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plane for all the armed forces of the nation. 

The mechanization of the Army has not 
dehumanized it. Every Flying Fortress with 
its four engines, its wing spread of 103 feet, 
and its rudder that stands 20 feet high 
demands the complete understanding of one 
man and that man is its aerial engineer 
The Army realizes this dependence and is 
providing for the care of the monsters which 
are being turned out in increasing numbers 
Enlisted men who are to be their nurses 
already are assigned to the factories where 
they are taking form, watching their de- 
velopment from embryo. 

Westover Field in western Massachusetts, 
the $9,000,000 base for the heavy bombard 
ment groups of the Northeastern States on 
which work was started 18 months ago, is 
an example of the demand there is going 
to be for aerial engineers. Westover has 
only a few Flying Fortresses now; within 
a year it will have between 100 and 200, 


91 











‘ 





BOMBARDIER 




























NAVIGATOR PILOT 





each of them dependent upon the affection- any weakness in fractions, decimals, ratio 
ate and vigilant care of one man and proportion, square root, or elementary 
The Army is searching out these men and algebra. When he has passed it he has the 
training them. Some of them are still raw choice of several courses in Army Air Corps 
recruits at $21 a month, getting their first technical schools--airplane mechanics, air- 
six weeks training in the rudiments of craft armoring, machining, metalworking 
soldiering. Some time during this six weeks or welding, parachute rigging, photography 
the recruit gets an aptitude test which will radio operation and mechanics, Air Corps 
show whether he is mechanically inclined clerical work, and weather observation 
: r otherwise Scores of schools in various parts of the 
That is the first ste; The man whose country are giving these courses. Some ot 
test shows a decided mechanical bent gen them are private aviation schools which the 
erally gets an opportunity t request as Army took over as they were, retaining the 
signment t the ground crew f an air civilian teaching staff and putting an Army 
squadror If he already has his eve n the officer in charge. Some are strictly military 
rating ierial engineer, he asks for as institutions. Their Army students number 
signment to a transport, reconnaissance, or more than 100,000 annually. At some bases 
heavy mbardment outfit instead of to an i third of the personnel was absent in school 
attack or pursuit squadron it a time. The students pay no tuition 


If his request is granted, he goes to the They get their Army pay and board and 








1adror t recruit and has the chores ging 
i recruit t iring his sizing-up The airplane mechanic's urse is. the 
per i He get Kitchen-police and guard- ne that leads to the job of aerial engineer 
t gT g et I It ers airplane construction principles, 
es the gener H iy be at these naintenance and repair of a plane, its en- 
S for s veeks, al her ‘ in gine and equipment, and the use of tools and 
rtunity to g t school and take a equipment in a hangar. The student is in- 
irse I reria nhanical engineering structed in the operating principles and 
vnich W t! t least $900 if he repeir of airplane instruments; the con- 
indertook it independently struction principles and repair of the fuse- 
First he takes an intelligence test ar lage, Wings, and landing gear; the installa- 
then an exa nation mathematics rhe tion and care of de-icer equipment, hydrau- 
i examination thor ind will reveal lic systems, and pneumatic equipment; the 







92 POPULAR SCIENCE 





It takes a crew of eight men —four officers and four enlisted men —to fly one of 
the big B-I7 Flying Fortresses. Their stations in the plane are shown in the diagram at 
the left. Far forward in the transparent nose © crouches the bombardier. Behind him 
to his right is the post of the navigator [23 who plots the bomber's course to its objec- 
tive. In the cockpit above, looking out over the front of the fuselage, sit the pilot 8 
and copilot 4) These four men comprise the officer personnel. The flight engineer 5] 
and his assisiant © sit side by side farther back in the belly of the bomber. A com- 
oartment behind them is the domain of the first radio operator © and his assistant O 


FIRST RADIO OPERATOR 
FLIGHT ENGINEER 


construction principles and repair 
of propellers; the principle of the 
internal-combustion engine; the 
repair of storage batteries, gen- 
erators, starters, spark plugs, and 
wiring assemblies; and the tech- 
nique of periodic plane inspec- 
tions. 

Graduates may take advanced 
courses in the construction prin- 
ciples and repair of carburetors 
and airplane instruments, elec- 
trical units and propellers, weath- 
er forecasting and the care and 
maintenance of the nation's great 
military secret, the American 


bombsight. The bombsight, how- 


ever, 1S not within the province ; 
f the ial engineer Onl; two ¥ . : een 
o50 in a squadron FIRST RADIO OPERATOR AND ASSISTANT 
d they are chosen with the engine sprays oil, distributing about a quart 
over everything within range 
graduate returns to his squad Kerosene cannot be used in cleaning off 
ipprentice mechanic, generally this oi cause of its inflammability. The 


with the rating of corporal, and gets his apprentice mechanic has to use carbon 


first chance to do some work on one of the tetrachloride, a vexatious fluid which evap- 
big bombers. Again, however, he finds him- orates at the first swipe. The oil sprayed 
self a beginner, with only the humbler tasks by the bomber’s engines leaves a film even 
assigned to hin hiefly, at first, the wip in places seemingly inaccessible, and the 

oil. The aluminum pistons of a apprentice mechanic hunting it down be- 
Fortress do not fit the cylinders comes familiar with every part of the en- 
until the heat of the running engine gine mechanism— battery, fuel booster 
expanded them and until then the pump, tachometer drive, carburetor control, 
93 


> 


JANUARY, 





too. to 


fuselage, and use a 


change tires, 
ish t! 
Every inch of the ship be- 
knows where 


e 


vacuum cleaner 


comes familiar to him and he 
everything belongs 

On the first Mondays of June 
ber there tests in theory and practice 
covering the ground the 
ic went over in h school course and if he 


ind Decem- 

apprentice mechan- 

passes 1e can qualify for the 

rank of nechanic, a rating which may 

onsiderably An alr 
r 


2 a month, 


increase | ) ( 
mechan class, draws $ 
which is as ! h as a staff sergeant gets 
An air mechanic, first class, receives $54 a 
month, the pay of a technical sergeant. The 
wever, may still rank only 


ible apprentice mechani 


ir mechantk i 

is a private An 
that classifica- 
become an 


may be able to emerge from 
tion months and 


engine mechank ne of whom services each 


within three 


the four engines of a bomber 

Each engine mechanic has full charge 
lis rine 1d full responsibility 
examines 
fter every 


rr its performance. He 
every part of it daily 
flying period of 54 hours he chang- 
es spark plugs and cleans oil and 
After 
per- 


fuel strainers and inverters 


lus 20 percent if 


At right, Major General Rush B. Lin- 
coln, commandant of the Air Corps 
Technical Schools, watches a student 
at work at the Academy of Aeronau- 
tics, LaGuardia Field, New York 
City. Below, embryo flight engineers 
study a mock-up of a hydraulic as- 
sembly of the DC-3 cargo plane at 
Casey Jones School, Newark, N.J. 


formance still is good, the supercharger is 
After 450 hours the engine is re- 
moved and sent away to be rebuilt. 

The rapid development of the military 
airplane has resulted in so many changes 
in construction that the Army Air Corps 
is assigning its expert mechanics to the fac- 
tories which are turning out equipment for 
it, the Glenn L. Martin Company in Balti- 
more; the Consolidated Aircraft Corpora- 
tion in San Diego; the Lockheed Aircraft 
Corporation in Burbank, Calif.; the Curtiss- 
Wright Corporation and the Bell Aircraft 
Corporation in Buffalo; the Douglas Air- 
craft Company, Inc., in Santa Monica, 
Calif., and the Pratt & Whitney Engine 
Division and the Hamilton Standard Pro- 
peller Division of the United Aijircraft 
Corporation in East Hartford, Conn 

In peacetime it took two or three years 
for an engine mechanic to take the next 
step in advancement, that to the post of 
ground-crew chief. It may be done now in 


removed. 


The 
stands 


months ground- 
crew chief, who next 
to the pinnacle of aerial engi- 
neer, generally commands the 
rating of technical sergeant 
and is at the head of a crew of 
20 men—the four engine me- 
chanics and 16 apprentices 
He makes a detailed inspec- 
tion of the ship every day and 
scrutinizes each of the engines 
At 50 hours he checks the 
brakes, removes the wheels 
and inspects the bearings, 
washing them and repacking 
them. At 100 hours he takes 
off the tires and examines 
them with care 
It may be only two or three 
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Swarming over a big bomber, the flight 
engineer and engine mechanics check up 
on the motors. After 54 flying hours, 
spark plugs are changed, oil and fuel 
strainers are cleaned; after 350 hours, 
the supercharger is removed; after 450 
hours, the engine is removed and sent 
away for rebuilding. At the right, the 
flight engineer tests cowl instruments 


weeks before a ground-crew chief 
an appointment as aerial en- 
gineer, but the appointment 
not depend entirely upon his abil- 
ity as a mechanic or the care he 
Two other 
prime importance. 

to airsickness 
deadly accuracy with a ma- 
in. Like the rest of the enlisted per- 


sonnel of a Flying Fortress, he must rate as 


vets 


does 


lavishes upon his ship 
qualities are of 
He must be 


lust have 


an expert gunner t 
in flight 

The aerial engineer does everything for 
his ship except fly it. He could 
fly it in a pincl ince he is so thoroughly 


oO have a seat in his ship 


pre bablv 


familiar with 1 sefore the ship takes 


off he tf it and starts 


his own instrument panel to synchronize the 
power of the four engines. Technical Ser- 
geant Arthur E. Chatfield of the 34th Bom 
bardment Squadron at Westover thinks that 
it's the power of the engines that commands 
the loving respect of the aerial engineer. 

When the pilot gives it the 
and it snaps you back in your seat, 
you know you've got there 
Boy, you can tell that you've got some 
horses in front of you! 


gun, he 
Says, 


something 
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Wearing gasproof clothing and mask, a Canadian soldier prepares to set out a smoke cartridge 


Beating Her Plowshares into 
Swords, Our Neighbor Pours 
Men and Materials into War 


By ARTHUR GRAHAME 


ITH less t n one tenth the man 
p "nited States, Canada 
isive and 
indus- 
le against Hitler. 
whom 100.000 are in 
history. Its 
ch when they were few 
Battle of Britain 
100,000 Air Force 


own a dec 
litary and 


st in its 


personnel and thousands of planes. The 
Navy, expanded more than ten times, main- 
tains vigilant watch over the North Atlan- 
tic. And finally, Canadian industry, rela- 
tively small in 1939, today furnishes most 
of the equipment for the 
armed forces, and within six 
reach its production peak, a full year ahead 
of the United States. 

The transformation of the 
economy from agricultural to industrial has 
been a modern machine-age miracle. A na- 
tion of farmers, trappers, miners, and 
traders has turned into a nation of soldiers 
and factory workers. During this fiscal year, 
Canada is making a literal gift of 1'. billion 
dollars in war equipment to the Empire and 
fully half of the Empire's air strength will 
from the Dominion—two 


Dominion’s own 
months will 


Dominion’'s 


eventually come 
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ling Hitlee 


reasons why every Canadian is giving up 
almost one half of his income in taxes 

As aviation-minded as any people on 
earth, the Canadians have made their most 
conspicuous war effort in the air. At the 
beginning of the war, the Dominion’'s air- 
craft industry was very small. This year 
its production has approached 200 planes a 
month fighters, and trainers 
and it still is increasing 

But producing planes is not enough. Men 
must be trained to man them. And when 


bombers, 


Soldier and mechanic meet as a tank reaches the 
end of the production line. An armored division 
equipped with Canadian tanks is ready for duty 


Royal Ca- 
4.500 


the Nazis invaded Poland the 
nadian Air Force consisted of 
flyers and groundmen. Today its strength, 
including the civilian employees, is close to 
100,000 and still is growing rapidly. 

Head man of the air effort is C. G. “Chub- 
by” Power, Minister of National Defense 
for Air. One of the realists who face the 
fact that this war is going to be won the 
hard way, Power that before it is 
over half of the Empire’s airmen will be 


some 


says 


Canadians 

The R.C.A.F., a 
trained to codperate with the army and the 
navy, has an Overseas War Establishment, 
i Home War Establishment, and —of highest 
is in charge of the 


separate organization 


long-range importance 
British Commonwealth Air Training Plan 
The Air Training Plan, three 
months after the war began, was launched 
to train air crews from all over the Empire 
Schools had to be built, flying 
fields prepared, training purchased 
in the United States because Canada had no 


started 


in Canada 
planes 


production of its own 

Betore the project could get 
the German blitzkrieg swept across France, 
ind Canada rushed every plane and airman 
available overseas for the defense of Brit- 
ain. Despite this delay, the program was 
fall of 1940 airmen were 


under way, 


pressed and by the 
being turned out, trained and ready to fight, 
schedule! 


i Whole year ahead ot 


It was a job that took a lot of 


At left, below, a cruiser tank nears completion at the Montreal Locomotive Works. A novel feature of 


this Canadian-designed machine 


seen finished at right is cast-steel welded 


armor without rivets 








More than 100 air fields were prepared, 90 
R.C.A.F. schools and some 40 auxiliary es- 
tablishments were opened, with the Cana- 
lian Government paying the bills for all 
this construction 


Getting recruits was e easiest 


part of 


The milkman 


An R.C.A.F. pilot-instructor watches a student 
air gunner's work. Canada trains flyers for Aus- 
tralia and New Zealand, as well as her own 


the job—every youth in Canada wants to be 
in airman. Eighty percent of the men 
trained are Canadians (‘including the ten or 
twelve percent of Americans who wear the 
letters “U.S.A.” on their shoulder tabs), ten 
percent are Australians, eight percent New 
Zealanders and two percent Britons. South 
Africa and India have their own air-train- 
ing systems. 

Students first are classified on their capa- 
and aptitudes into the three air 
“trades”—pilot, observer, and radio opera- 
tor. All are gunners as well 

Initial training is a five-week course at a 
manning depot, where the recruit learns in- 
fantry drill and the ways of the air service, 
and takes part in conditioning sport. The 
radio operators next go to a wireless school 
for a 20-week course, then move on to an 
air-gunnery school for a month 

Pilot and observer candidates are sent to 
an initial training school for five weeks of 
mathematics, armament and map reading, 
and on-the-ground flight instruction in Link 
trainers. Observers get 14 weeks in an air 
observers’ school studying navigation, pho- 
tography, and aerial reconnaissance, fol- 
lowed by six weeks at a bombing and gun- 
nery school, topped off with another four 
weeks at an air-navigation school. 

The pilot candidates move directly to one 
of the 26 elementary flying training schools 
which are operated by civilian aviation com- 
panies under R.C.A.F. supervision. The 48- 
day elementary course comprises theoreti- 
cal, ground, and flight instruction. First 
solo flight comes after ten or twelve hours 
of dual instruction, and at the end of the 
course the student has had about 50 hours in 
the air, half of it solo. Next is ten weeks 
studying aviation theory, maintenance work, 


bilities 


comes oround to fill the racks of a Fairey Battle for a training flight at the R.C.A.F. 
bombing and gunnery school at Jarvis, Ontario. At right, below, a student gunner gets a workout in a 
turret trainer, firing a beam gun at a model plane. Pilots, observers, and radio men must be gunners too 





advanced, night and instru- 
ment flying, cross-country 
navigation, and air gunnery 
at one of the 16 service flying 
training schools. 

Twenty-two weeks after 
starting at the initial train- 
ing school, the pilot who 
passes the course has his 
wings the observer and ra- 
dio operator the _ single- 
winged insignia of their 
“trades.” Fast going, but 
this essential wartime speed 
hasn't been achieved at the 
cost of sacrificing lives. Al- 
though some of the schools 
send planes up as rapidly as 
every 25 seconds from dawn 
to dark, up to September there 
had been only 31 fatal train- 
ing accidents. That the train- 
ing is thorough as well as 
rapid is shown in frequent 
assignment of a pilot to his 
first service job—-flying a 
bomber across the Atlantic! 

Very soon after they re- 
ceive their wings, most of the 
air-crew men are sent over- 
seas, for final operational 
training in fighter aircraft. 
Most Canadians are con- 
vinced that in this war air 
power is all-important——both 
to disrupt German industrial 
effort and to soften up Ger- 
man civilian morale by big- 
scale bombing, and to over- 
come the Luftwaffe in the 
air as an essential prelude to 
offensive action on land. 

And Canada is ready for 
land action, too. Since the 
war started, the Dominion 


has raised its army from less 


than 60,000 regulars and mi- 
litiamen to well over 400,000, 
about 230,000 volunteers for 
the duration to fight any- 
where, and 170,000 in a re- 


serve army. Three divisions, 
iver 100,000 in all, are serv- 
ing in Britain under Lieut. 
Gen. A. G. L. McNaughton, 
Canada’s top. soldier. An 
armored division has been 
equipped with Canadian-built 
tanks—-part of the new indus- 
trial output-—and probably 

now is on its way overseas 
A Canadian infantry divi- 
is a hard-hitting fighting 


‘ 


three brigades of in- 


Typical of Canada's rapid mastery of the arts of modern war is the 
manufacture of these two-pounder antitank guns. Every Canadian 
infantry division has an antitank regiment equipped with 48 of them 


In addition to making the guns, the Dominion is training her men to 
use them in the manner required for meeting Germany's fast panzer 
divisions. Moved at high speed on its rubber-tired carriage, the 
piece can be dismounted and prepared for action in a few seconds 
time. These artillerymen are being trained at the Petawawa Camp 








fantry, a machine-gun battalion, a cavalry 
regiment mechanized to fight in light tanks 
three regiments of field 
(which 
1105's), 


and armored cars, 
artillery with 72 25-pounder guns 
are about the same caliber as U.S 
in antitank regiment with 48 two-pounder 
guns, and auxiliary troops. On paper it also 
has a tank brigade, but only one of these is 
in actual and other units will be 
formed as rapidly as factories turn out the 


service 


armored vehicles 

A highly important piece of equipment is 
the Canadian-built Universal carrier pow- 
ered by a Ford V8 fast, 
lightly armored tractor on whose mounts a 


engine a agile, 
Bren light machine gun 
may be used either as 
in antiaircraft weapon 
ground 


carries 


or against 
troops It also 
1 .55 caliber antitank 


magazine rifle which 
can be fired either from 
the vehicle or on the 
ground 
In battle, the 

job is to get 
guns and their 
into action In a 
hurry and with mini- 
mum casualties that 
lone, they scoot for the 


riers 
Bren 


crews 


Lake Erie 


On gets for her 


nearest cover 
marches they are 
rr general transportation like any tractors. 
The Bren principal infantry 
weapon; each section of nine men has one 
Most of the men are armed with ten-shot 
bolt-action Lee-Enfield and carry 
grenades. Two-inch mortars also are 
know how to 


used 


gun is the 


rifles 
l, and every man must 

indle every infantry weapon 

In the camps which I visited the brown 
faces under the tin hats looked rather more 
serious than our s« 
younger officers were on ‘24-hour notice” to 
i The troops 


depots 
was 


diers’ faces do several 


report at embarkation 
vere as well cared for as ours, but it 
that money had spent on 
nonessentials. The food was excellent. So 
vere the bathing arrange- 
Recreational facilities were rough- 
adequate Discipline was 
noticeably good and obviously not harsh. 
Recently, recruiting for the Active Serv- 
ce Army has slowed down, but army offi- 
this lack of enthusiasm is due 
anadian Corps’ bad luck in not get- 
ting into any fighting overseas. As soon as 
the shooting starts, they think, there will be 
i flood of volunteers. They back up their 
opinion by pointing out that the air force 
and navy, which are fighting now, have no 
recruiting problems. 


plain less been 
and sanitary 
ments 


ind-ready but 


cers believe 


to the C 
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Bombing on the Great Lakes: Flying low over 
a Fairey Battle hunts buoy tar- 
bombardier-in-training to hit 


The navy, is fighting, though little official 
information is released. When the war 
started, Canada’s navy consisted of 13 ships 
and 3,600 men. Now there are over 20,000 
men, all of them volunteers, manning more 
than 200 warcraft including destroyers, 
armed merchant cruisers, and the new cor- 
destroyerlike vessels used for con- 
minesweepers, con- 


vettes 
voy and patrol service 
verted yachts, and other small antisubma- 
rine craft. By next March there will be more 
than 400 ships and 27,000 men in the service. 
The Canadian Navy, up to early October, 
had a long casualty list, with 420 dead. 

To furnish adequate food, clothing, and 
materiel to her armed 
forces, Canada 
made every possible use 
of machinery and man- 
power. Clarence Deca- 
tur Howe, the Ameri- 
can-born Minister of 
Munitions and Sup- 
plies, has directed the 
gigantic task. Except 
for one plant which had 
just started to produce 
Bren guns, the coun- 
try had no munitions 
industry when the war 
began Aircraft pro- 
duction was _ insignifi- 
cant, and only 1,500 
workers were employed 
Today, following a $500,000,- 
000 investment in new equipment, a Gov- 
ernment training program, and a subcon- 
tracting system which allows not a single 
machine tool to be idle, 11', million people 
have almost reached their potential limit of 
production 

I was allowed to see a few of the signifi- 
cant items which compose this huge pattern 
Infantry tanks of British design were roll- 
ing off the production line in a former rail- 
road shop. Another plant was making 28- 
ton cruiser tanks of Canadian design, with 
cast-steel welded armor which needs no 
rivets. Canada's top scientists and research 
men were working on war tasks in the lab- 
oratories of the National Research Council. 
Thousands of women and girls made Bren 
guns in an Ontario plant which has the 
largest output of any automatic gun plant 
in the world. Bofors antiaircraft guns were 
produced in an elevator factory—-by the 
same men who used to build elevators. 

The encouraging fact is that today the 
people of Canada are convinced that they 
are doing their best, and that their best will 
be good enough. Winston Churchill himself 
is authority for their firm belief that without 
Canada’s war effort the resistance of the 
British Empire could not be maintained. 


has 


in shipyards 
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Clouds Made To Order 


AVGAGTAG4 * 


Charles G. Clarke, 
Twentieth Century- 
Fox cameraman 
demonstrates the use 
of a transparency 
mounted in front of 
the camera to put a 
desired cloud effect 
info a movie scene 


ORRIES of Hollywood directors over tives shot with a still camera. A transpar- 

W ais effects for outdoor scenes have  ency containing the desired cloud effect is 
been ended. A new device enables camera- mounted in a holder 18 inches in front of a 
men to mount transparencies containing camera having a wide-angle lens. The hold- 
photographic images of real clouds in front er does not move when the camera is panned, 
of their cameras and so “print in” any The transparency is arranged so that the 
type of cloud called for by the director. clouds blend with the composition to be 
Charles G. Clarke, Twentieth Century-Fox filmed. The bold light from the sky area 
cameraman, devised the transparencies, covered by the transparency prints the 


which are made from color-corrected nega- clouds on the film negative. 


Pick your cloud. Here Clarke and Grover Laube are selecting a suitable effect from among Clarke's 
cloud file of 30 plates. With the transparency mounted on the frame shown, the camera can be panned 
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TOMATOES for 
powdered soup | 
and juice. After | 
being washed and 
sorted, they will 
be dehydrated to 
remove nearly all 
of the water that 
makes up 95 per- 
cent of the fruit 
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Now 4 
Quick-Dried Foods 


Just a Few Years Ago Science Gave Us Quick-Frozen Foods. 









Now We Have Magic Quick-Drying Processes that Drive Out 


Bulky Moisture While Leaving in the Flavor and Vitamins 


POPULAR SCIENCE 


By ALDEN P. ARMAGNAC 


BUCKETFUL of dewy, fresh toma- 
toes goes into a stainless-metal cooker 
than same to- 


emerge drum 


A 


Less minutes later, those 


steam-heated 


30 
matoes from a 
in a crisp sheet resembling red crepe paper, 
to be ground into tiny flakes and 
packaged. An industrial miracle has trans- 
ormed a fruit that is 95 percent water into 
practically dry form, compact and imperish- 
able, while retaining its tempting aroma, 
savory fi its nourishing value, 
althful vitamins. Simply add hot wa- 
and it bec delicious tomato 

This dehydrated food, 1942 model, Un- 
like soup mixes and other products 
you n bought at grocery 
he } preparations have 
completely 


wrill 
we ial 


ready 


its vor, and 
its he 
ter, mes soup 
IS 
dried 
iV 


mast, new 


have stores In 
been 
that 
original 


red 


Si 


wrung free of moisture 
never return to their 

l iy turn 
, jelly. Clam 
narket, dissolve in 
istVv 


broth. T 


limeade 


Instead, you n powde 


“pennies,” 
boiling wa 


rr 


nto cranbe 


clan drinks 
for home 
are 


1d pumpkKIns 


1ACS 


fresh ¢ 


Washed 


m 


toes 


manufacturers are 
about the verdict 


More promis- 


at attractive prices. But 
not worrying overmuch 
of conservative housewives. 
ing markets beckon. 

Huge stores of dehydrated foods are being 
laid in by the U. S. Army and Navy, since 
they will keep indefinitely without refrig- 
eration. During the fiscal year that began 
last July, the Navy alone estimates its re- 
in dehydrated vegetables at 
12,000,000 pounds. Lend-lease 
Britain calls for eightfold expansion 

dried-egg industry to 100,000,000 
with dried milk to follow. A 
purchase of more than 
dried eges « orresponded 
to nearly 6,000,000 eggs in the shell, or 400 


quirements 
more than 
aid to 
of the 
pounds a year, 
recent Government 
1,500,000 pounds of 


carloads 

And the st iggering 
will reached the war, 
United States plans the greatest 
pedition in history to help 
stricken Europe. Laden down 
mark with dehydrated foods, 
able to carry 
with ordinary 

ar 

assortments 
intended destination; if 


m st figures 
when 


relief 


be after 
ex- 


feed 


to 


famine- 
its Plim- 
each ship 


fleet 


soll 
will 
six 


ot 
To 


as possible, one 


be more than a 


vessels food cargoes. 


the food g is I 


make 
esper ially 


the 


executive suggests 


ran 
into one of 


jo battery of steam-jacketed 


cookers in which they w ll be boiled down to a paste. Air is excluded by 


of 


2 blanket 


ost elusive 
needs 
into 
OVS- 
Prod 
repre- 


retain 


milk to 


tew tor 


make 
three 
is these 
the nearest 
far to often- 
predicted “tablet me: 
of the tuture 

Will the super-concen- 


uc such 
sent, perhaps 
ipproach s« 


ils” 


trated foods prove 
lar with the general pub- 
lic? With dehydration 
plants situated inthe midst 


enor- 


popu- 


are 
mous Savings in 
of transporting the prod- 
because of their re- 
d bulk and weight, 


them 


as, 


the 


of growing 


cost 


ucts, 


duce 


make salable 


carbon dioxide 


gas, which is later displaced by steam 











COOKERS son 


STERILIZE ANT ONCENTRATE iT 


CARBON DIOXIDE GAS 
a roy a: fo va N 
APPARATUS 








MATO PULP TO rs 








MIXERS 
FOR SOUP 
NGREDIENTS 


PULPER STRAINS SKIN AND 
SEEOS FROM TOMATO JUICE 





This gouge registers 28 inches of vacuum used to 
lower the boiling point, exclude air, and move the 
product through the Sardik system shown above 


cabbage crop has been good in one section 
of a country, for example, food sent to that 
locality will contain all the body-building 
vitamins except the ones that cabbage con- 
tains. 

For some food products, such as milk and 
eggs, dehydration has long been a standard 
method of preservation, but 
application to vegetables is something new 
Quick-drying processes now rival those of 
quick freezing, for storing them without 
detriment to flavor. 

If the food to be dried contains much 
water, the first step is usually to reduce it 
to a paste. Boiling it down in contact with 
the air may oxidize it and spoil taste 
So one way out is to fill the boiling vessel 


its successful 


its 
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with a “shot” of inert carbon dioxide gas, 
which excludes air until it is replaced by 
steam. Another scheme is to heat the prod- 
uct in an evaporating vessel under a high 
vacuum. For foods especially sensitive to 
ordinary boiling temperature, this has the 
advantage that a vacuum lowers the boil- 
ing point. 


OTHER TYPES OF FOOD DRIERS 

















SHELF DRIER takes small batches of food to be 
dried by steam, hot air, or electricity. This is a 


vacuum type; others work at atmospheric pressure 
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HOPPER CeELivERS TOMATO FLAKES 
TO GRINDEK AND PACKAGING ROOM yY 


PERFORATED OUTLET PIPE 


DELIVERS PASTE TO DRIER 


MAINTAINS’ LOW HUMIDITY 


Carbon dioxide gas from this cylinder 
is shot into the system at various points 
to exclude air which would cause oxida- 
tion and so spoil the flavor of the food 


f 








A “colloid mill” developed by Dr. H. D. 
Pease, New York research expert in nutri- 
tion, offers a food-concentrating method in 
a class by itself. When foods such as clams 
and oysters are fed into it, special disks 
whirling at thousands of revolutions a min- 
ute reduce them to individual and groups of 
particles of microscopic dimensions, Almost 


simultaneously, a starch preparation coats 
these particles, and a jet of dry steam 
“toasts” the starch, forming a protective 
layer that seals in the flavor. 

Many foods prepared by these processes, 
such as oyster puree, are marketed directly 
in concentrated form. For complete dehy- 
dration, however, they go on to a drier, 


THAT PUT GOODNESS AND NOURISHMENT IN SMALL SPACE 











JET OF MILK 





DISCHARGE 
OUTLET 








TUNNEL DRIER. "Trains of drying compart- 
ments roll on tracks through a passageway in 
which fans circulate heated air around them 


JANUARY, 1942 


SPRAY DRIER is shown above producing powdered 
milk. Concentric air and milk nozzles atomize pre- 
concentrated milk and dry it almost instantaneously 
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A thin sheet of dried tomato soup, resembling red crepe paper, enters an air-conditioned room after 
3 scraped off a drum drier. In the middle foreground it may be seen passing under a take-off roll; 
m, fragments are being carried away by a worm conveyor to be ground up and packaged 
ves them with only a negligibl Tunnel driers provide heated passageways 
moisture. Compartment or shelf through which similar compartments travel 
tunnel driers, spray driers, and drum on wheels, hooked together in “trains"’ pro- 
son f ly used pelled by a chain and cogs. By the time the 
food reaches the end of the tunnel, it is 
Resembling an oven, the first type of thoroughly dehydrated Fat-free potato 
lrier ommodates limited batches of near wafers that will keep indefinitely have re- 
\ food, Trayfuls are dried by cently been produced with the aid of a tun- 
or electric heat 30th nel drier. It also is suited to apples, prunes, 
ssure and vacuun lesign figs, and other foods that take a long time 


to dry 


OYSTER STEW in 
capsule form. Into 
the little gelatin 
container at left 
modern food chem- 
istry has packed the 
essence of enough 
oysters to make a 
quart of rich, full- 
bodied stew. In use, 
it is emptied into a 
quart of hot milk and 
there you are—and 
you needn't worry 
whether there is an 
“R" in the name of 
the month. Still in 
the experimental 
stage, this product 
is not yet avail- 
able commercially 





Spray driers find extensive use in mak- 
ing powdered milk. In one of the prin- 
cipal systems, concentric jets of precon- 
centrated milk and hot air are shot into 
a dehydrating chamber. Almost instantly 
atomized and dried, the milk settles as 
a snowy powder to the floor, where a 
conveyor moves it to a discharge outlet. 

Drum driers, while 
diverse in design, may 
be illustrated by the 
kind developed espe- 
cially for the Sardik 
dehydration process. 
Delivered from a per- 
forated pipe, a _ food 
paste is spread in a thin 
layer on the outer sur- 
face of a steam-heated, 
revolving metal drum. 
As the drum slowly 
turns, the product trav- 
els with it, protected 
from the air by its own 
steam. Before the food 
layer completes one re- 
volution, a knife scrapes 
it from the drum in the 
form of a crisp sheet re- 
sembling paper, which 
is then broken up and 
ground. If 100 pounds 
of tomatoes pass 
through the process, they are transformed 
into 5', to six pounds of dry flakes. When 
the product is to be tomato soup, mixing 
tanks add milk, spices, and other ingredients 
before the blend reaches the drum drier. 
Disconnect the mixing tanks from the “‘pro- 
duction line,” and the 
product will be dried to- 
mato juice. 

Even after taking all 
modern prec autions, how 
can a maker be sure that 
precious but fugitive vi- 
tamins have survived his 
process? Formerly a vi- 
tamin test might require 
athree-week trial of diets 
on laboratory rats. To- 
day, with the aid of a com- 
pact instrument called 
a fluorophotometer, the 
same test takesonly eight 
hours. And most of this 


Raw material and finished 
product: the can contains dry 
tomato-juice flakes. By add- 
ing milk and other ingredients 
at one stage of the process, 
tomato-soup flakes are made 


JANUARY, 1942 


Inserting a sample in the fluorophoto- 
meter, an instrument that cuts vitamin 
testing from three weeks to eight hours 


time is spent in preparing the sample to be 
examined. Once the chemical operations to 
isolate the vitamin have been completed, 
only a few moments suffice to measure out 
a specimen with a pipette into a transparent, 
flat-walled container called a cuvette. When 
this is inserted in the fluorophotometer, it 
intercepts a beam of invisible, ultraviolet 
rays from a built-in 
electric lamp. 

If the vitamin being 
tested for is present, it 
will glow or fluoresce 
under the black light. 
The brightness of the 
glow shows the amount 
of vitamin. But the pre- 
cision instrument does 
not rely upon human 
eyes. Instead, an elec- 
tric-eye arrangement 
gives a precise reading 
upon a scale, for the 
operator to jot down. 
Interchangeable 

adapt the de- 
vice to test for any 
given vitamin. Thus it 
guards quality and pre- 
vents waste in large- 
scale production, by 
permitting a constant 
check upon delicate 
and pressure adjustments of 
the process. Perhaps better than anything 
else, this little black instrument with sil- 
very trimmings typifies the substitution of 
scientific knowledge for guesswork in the 
modern manufacture of dehydrated food. 


screens 


temperature 








Here's My Story 
¢ 


Topay, Joun Havs Hammonn, Je., is ONE OF AMERICA'S FOREMOST INVENTORS 

















CISCO, AFTER HIS RETURN TO AMERICA, 

| CaAuiFe, Aprit 13, 1888, JOHN HAYS HAMMOND, UR, HIS MOTHER GAVE IM AN EXPENSIVE 

| TRAVELED TO AFRICA WITH HIS FAMOUS MINING- SwiSS WATCH. AN HOUR LATER, SHE 

| ENGINEER FATHER, WHO WAS ASSOCIATED FOUND HIM IN HIS ROOM, WATCH PARTS 
| wite CECiL RHODES LAID OUT ON THE FLOOR, TRYING TO 
a IMPROVE THE MECHANISM 




















WHEN HE WAS 12, HE WENT 
WITH HIS FATHER TO VISIT 
THOMAS A. EDISON IN HIS 
EAST ORANGE, N.J. 
LABORATORY. EDISON GAVE 

a me - HIM SOME OF THE ORIGINAL 
HE APPLIED FOR HIS FIRST PATENT ONA PRAWINGS OF THE PHONOGRAPH. 
NEW-TYPE PUMP AT IQ. HE FOUND ANOTHER THE BOY WENT HOME 
MAN HAD THE SAME IDEA. THEY FORMED DETERMINED TO BE 
A COMPANY TO MANUFACTURE THE PUMP AN INVENTOR 
THE COMPANY WENT BROKE —— 
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THE CAREER OF 
JOHN HAYS HAMMOND, JR. 














| 
(6) 
& 
AFTER GRADUATION FROM SHEFFIELD USING THREE OBSOLETE WARSHIPS, THE U.S. NAvy 
SCIENTIFIC SCHOOL AT YALE, IN 1910, HE TESTED HAMMOND'S INVENTION IN TARGET 
SPENT SEVEN YEARS IN A PRIVATE PRACTICE. THE INVENTOR HAS 120 PATENTS ON 
LABORATORY AT GLOUCESTER, MAss., HIS RADIO SHIP-CONTROL SYSTEM 
PERFECTING WIRELESS CONTROL OF SHIPS 








0 


peryerha 








| | 





APPLYING HIS IDEA TO TORPEDOES, HAMMOND HAS TAKEN OUT NEARLY 
HAMMOND DEMONSTRATED BEFORE NAVAL 7OO PATENTS. MOST OF THEM ARE IN THE 
OFFICIALS HIS ABILITY TO GUIDE THEIR FIELOS OF RADIO, TORPEDOES, AND 
COURSE BY MEANS OF WIRELESS WAVES ELECTRIC ORGANS. ONE OF THE LATTER PRO- 
FROM THE DECK OF A WARSHIP DUCES THE EFFECT OF A WHOLE ORCHESTRA 

















HAMMONDS LATEST INNOVATION IS A METHOD 
OF NAVAL SIGNALING, USING PUFFS OF CHEMICAL 
SMOKE WHICH CAN BE SEEN FOR LONG DISTANCES 
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Tiny Ball Bearings 
for Model Makers 


TINY miniature ball bear- 
ings so small that they make 
a house fly look like a giant 
are now readily available. 
Developed originally for use 
in precision industrial instru- 
ments, they fulfill exacting 
demands of model builders. 
The smallest of the radial 
bearings is one of .040” bore, 
with %” outside diameter, 
3/64” width, and eight balls 
of 1/32” diameter. Other sizes 
range up to 3/32” bore with 
ten balls of 1/16”. 


Power-Driven Scraper 
Designed for Shops, 
Chips Off Floor Dirt 


A FLOOR SCRAPER, combining the 
familiar hand ice-scraper and a port- 
able hammer, removes thick and 
hard accumulations from industrial 
floors in paint and machine shops, 
garages, foundries, and forge shops. 
The operator, instead, of laboriously 
hand-scraping the floor,~slides the 
tool along and the vibrations trans- 
mitted from the hammer on the han- 
dle to the cleaning point chip and 
clear all dirt bound to the floor. 
Power may be pneumatic or electric. 

In a test, an inexperienced user re- Above, the floor scraper 

barrows of dirt from a with its power-driven 

day's work hammer. Right, in use 


Unit Makes Dump Truck 
of Pick-Up Vehicle 


SLIP-IN units, installed or re- 
moved in two minutes, convert 
pick-up or platform trucks into 
dump trucks. The attachment is 
self-contained, requires no drill- 
ing of holes for bolts, nuts, or oth- 
er fastenings, and is made for use 
in '4, %, and one-ton pick-up 
vehicles and any size of platform 
truck. Light enough to be in- 
stalled by one person, it is avail- 
able with the hoist operated man- 
ually, by a hand-hydraulic pump, 

It takes two minutes to mount this dump-truck unit on a pick- or by power from the fan belt of 
up truck. It may be hand, hand-hydraulic, or engine operated the engine. 
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How the new Sea Otters will appear on the high 
seas. A dozen men can operate one easily. Note 
the 16 auto engines (insets) for four propellers 

















Squat New Armed Cargo Ship Is Powered by 16 Auto Motors 


ALLED “Sea Otters” because they 

suggest an animal swimming with 

only its head out of water, armed 
cargo ships of unprecedented design are 
planned for mass production in U. S. yards, 
to carry lease-lend aid abroad. Each 270- 
foot vessel draws only 10 feet of water and 
its decks are awash in all but the calmest 
sea, making it the worst possible target for 
torpedoes and gunfire. Under way, it sounds 
like a fleet of motorboats, for it is driven by 
16 automobile engines totaling 1,700 horse- 
power. 

The ship will trail no telltale smoke. A 
crew of only 12 men operates it from a 
structure resembling a 
conning tower, which is 
surmounted by a gun 
for protection against 
airplanes and small 
surface raiders. Below 
decks, capacious holds 
forward and aft accom- 
modate 1,500 tons of 


Sea Otter No. 2," first 
full-size ship (270 feet) of 
the class, on the ways at 
Orange, Tex., prior to 
her launching. Her prede- 
cessor was an 80-foot mod- — 
el. She carries 1,500 tons 
and provides a poor target 
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cargo. Government officials estimate that a 
Sea Otter can be built in less than two 
months, and their shallow draft permits the 
use of inland shipyards. 

The designers sliced months from plan- 
ning of the ships by selecting gasoline en- 
gines available from automobile production 
lines to power them. The motors are ar- 
ranged in groups of four, each of these 
groups being coupled through gears and 
shafts to one of the four six-foot propellers, 
mounted amidships instead of astern. Read- 
ily available materials, employed through- 
out, include stacks of inflated automobile 
tires for the propeller-shaft bearings. 


ee 











Converted Excursion Boat Houses Workers at Defense Base 


NCE a gay excursion boat of the Hud- 
O son River Night Line, the converted 
S. S. Berkshire now serves as a floating 
dormitory and commissary for workmen 
at one of the outlying bases that the Army 
is developing for hemisphere defense. Made 
seaworthy and towed to its destination, it 
has solved the problem of adequate housing, 
meals, and fresh water. For the last pur- 
pose, a distillation plant was installed to 
turn 20,000 gallons of salt water into fresh 
water daily. 











Landing workers and 
supplies from a con- 
verted steamer that 
will provide living 
quarters for the men, 
BS Dormitories making it unnecessary 
rl to put up temporary 
y buildings. The boat 
Sig was towed to the site 








At left is a sectional 
view of the vessel to 
show how it has been 
adapted to its novel 
use. The distillation 
plant will provide a 
supply of fresh water 
for the workers, who 
live in dormitories 








GALLONS OF SALT 
WATER A DAY INTO 
FRESH WATER 


U 
t saLt-waTeR INTAKE 


Rare Trumpeter Swans Saved 
from Threatened Extinction 


TRUMPETER SWANS like the one shown 
at left, probably the rarest of American 
birds, are barely being saved from ex- 
tinction. Their entire population has in- 
creased in a year from 190 to 211, ac- 
cording to surveys of the U. S. Fish and 
Wildlife Service. During the breeding 
season, the handsome birds congregate at 
Red Rock Lakes National Wildlife Ref- 
uge, Montana, and Yellowstone National 
Park, Wyoming. Conservationists ap- 
peal to hunters not to mistake them for 
snow geese, which are smaller in size 
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BANKS, WET THEM DOWN, AND SLIDE DOWN 


RO OO PO 
PLayFuL OTTERS INVENTED THE 
CHUTE-THE-CHUTES/ IN WINTER THEY SLIDE 
DOWN SNOWBANKS INTO THE WATER 
SUMMER, THEY CAREFULLY CLEAR MUD 
BELLY-WHOPPER IN EVIDENT GLEE? 
~ > Pd j 





WHILE EAGLES AND HAWKS BUILD BIG, 
TOP-HEAVY NESTS, VULTURES care 
NOTHING FOR HOUSEKEEPING! THEY 
USUALLY BUILD NO NESTS, BUT DEPOSIT 
4 THEIR EGGS IN CAVES, TREE HOLLOWS, 
Sewer 2.3 _ — —E OR EVEN ON THE BARE GROUNDS 


UNLIKE MOST OTHER FROGS, THE . yar 
WOOD FROG is A LANDLUBBER/ ANOTHER . 

QUEER THING: IN JUMPING AWAY FROM AN 

ENEMY, HE TURNS IN MID-AIR AND LANDS 

FACING TOWARD THE DANGER ? 


est has, 

THe CONGER €E€L, FOUND IN MUDDY 
STREAMS AND SWAMPS IN THE SOUTH, |S 
NOT AN EEL BUT A SALAMANDER. IT GROWS 
UP TO THREE FEET LONG, AND LOOKS LIKE 
AN EEL— BUT IT HAS FOUR TINY FEET, 

AND THAT SETTLES IT? 


eneneiinl 








hes TOO 


LATEST INSECT MENACE IS THE 
WHITE-FRINGED BEETLE, INFESTING 
OuR GuLF STATES FROM SouTH AmeRICA? 
THEY ARE ALL EGG-LAYING FEMALES, 
REPRODUCING BY PARTHENOGENES!S/ of 
NO MALES HAVE EVER BEEN FOUNDS (AS 





CROCODILES DO SHED TEARS WHEN 
SNATCHING THEIR HELPLESS VICTIMS! 
HOWEVER, THEY DON’T WEEP FROM PRETENDED 
SYMPATHY AS SUGGESTED BY THE SAYING 
“CROCODILE TEARS’ BUT BECAUSE THE 
PRESSURE OF FOUD AGAINST THE ROOF OF 
THE MOUTH SQUEEZES THE TEAR GLANDS / 
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Americans Take to Tanks... 


Like Ducks to Water 


Years of Tinkering 
with the Family Car 
Have Made Today’s 
Soldiers “Naturals” 
at the Technique of 
Mechanized War 


HOSE folks who have been squawking about 
Li morale in the Army would do well to visit 
some outfit of the 2nd Armored Division. It would 
reassure them, for instance, to come up with the 
2nd Battalion, 66th Armored Regiment, bivouack- 
ing in the piney woods down south. Certainly it 
would do their spirits good to meet Private 
(Specialist 3rd Class) Jaillet 

Blackie Jaillet had been in the Army eight 
months. His pay had been raised three times and 
was in immediate prospect of going up another 

ten bucks. He had gone through 
three months of intensive schooling 
with gas engines. Then, just before 
his twenty-second birthday, he had 
been made commander-driver of a 
light tank. Blackie wasn't bellyach- 
ing at all. 

It was raining the day we met him. 
It had been raining for several days, 
and the Louisiana forest was like a 
steam bath. The primitive back 
roads, through which the column had 
moved in yesterday, had been 
whipped by the trucks and tanks in- 
to a mere succession of hog wal- 
lows. Later, when Blackie drove us 


Meet Private Blackie Jaillet, 
commander-driver of a light tank 
after eight months in the Army 


Blackie Jaillet, at lower right, above, at the controls of 
his tank during maneuvers in the damp Louisiana pine 
woods. At riaht. he settles down in the pup tent he 
shares with a comrade of the 66th Armored Regiment 
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through those 
flying, into the ditch and out 
like riding the bow of 
Coming in with ¢ 
was tougher going, passing 
trucks aad half-tracks, but 
a jeep to push us out of 
the grip of General Mud 

Except for the crowde: 


skiff into a he 


the streaming 
there was alw 


roads, the woods 


seemed almost unpopulated. The 66th was 
hidden back in the brush, tanks snuggled 
under the shrubbery, tents in the thick trees. 
Water was dripping from the clothes hang- 
ing by the Lieutenant Colonel's pup tent 
Everybody was damp. F-verybody was itch- 
ing with chigger bites. Everybody was hav- 
ing a wonderful time 

It was just luck that we got to talking 
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ored Division will tell you he is 
mighty glad he got assigned to 
his company, because that is the 
wildest, most reckless bunch of 
tank riders in the whole lot. In 
this Blackie Jaillet is no excep- 
tion. He figures his outfit is 
good for just about anything. 
There is really nothing excep- 
tional about Blackie, unless it is 
his luck in getting a tank to 
drive and the speed with which 


- F8 < Th © things have happened to him. 


4 ne He is just one of the mechanical- 
A 





te fingered American boys who, 
. a... ’ , during the past year, have been 
. tossed into the Army and told to 
become tank soldiers. It seems 
to have worked very much like 
throwing a hatch of ducklings 
into a puddle. 

Leandre Joseph Jaillet, as the 
baptismal records call him, is a 
little fellow with dark eyes and 
a quick, lopsided smile. That is, 
he looks small because his mates 
are so big, and the compact 
build inside his coveralls doesn't 
show his 159 pounds. He came 
from New Bedford, Mass., where 
his father had been a deep-sea 
diver. He went to high school 
there three years, played foot- 
ball. But last year he was work- 
ing a lathe in a machine shop at 

Directed by a sergeant, Blackie maneuvers his tank among the Gardner, Mass. 
trees. A tank outfit is no place for a tree lover; maneuvers Blackie was 21 just in time to 


vol down ¢ k eds, unless they are too bi 
a a ats 7 y ‘be caught by the draft, and his 


number came up early last Jan- 
with Blackie Jaillet instead of somebody uary. Defense contracts were coming into 
else. We wanted somebody who was new in the shop, and he probably could have made 
the outfit to tell us how he learned to drive a good plea for deferment. But he decided 
a tank. You could tell he was a selectee be- to take things as they came. 
cause he talked in the quick, nervous ac- How'd you like to go down to Benning 
cents of the eastern industrial worker. Prac- with the Armored Force?” the Army people 
tically all the Regular Army men in the asked him when he told them he was a 
outfit talk with southeastern drawls that you mechanic. 
could spread with a butter knife. The divi- “O. K.,” said Blackie. “I gotta spend a 
sion comes from Fort Benning, 
Ga., and naturally got filled up 
with local boys Then, when 
cadres were split off to form new 
armored divisions, the ranks were 
filled in with drafted men from 
the north 
According to Blackie, it makes 
combination. Practically 
iny buck private in the 2nd Arm- 


All the comforts of home: a land bat- 
tleship serves as a dressing table for 
the morning shave. Chiggers and sog- 
3y air lend zest to life in the field 
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Men must eat, even (or especially) under war con- 
ditions. Field kitchens of the Armored Force are 
organized to serve appetizing and well-balanced 
meals on the run to these fast-moving, hard-hit- 
ting units. Private Jaillet, wielding a fork at 
right, gets plenty of good food to satisfy an ap- 
petite sharpened by jockeying his steel chariot \ 


year anyway.” He was philosophic about it. V 
So he went to Geergia and first put in six ' 
weeks at basic training. Practiced close- re 
order drill, how to use a rifle, machine gun, —7. 
pistol. Though he’s been wearing coveralls §& 
ever since, he learned how to wrap his leg- 
gings. He practiced driving a truck. 

Assigned to his outfit, he spent his first 
day cleaning up a tank which had been 
working in the mud. That taught him 


| 
; 


, : : ; plenty about the tank, all its cracks, 
“a ¥ ct te crannies, and crevices. 

i i; They took him for a ride and that 
got him all excited, for he rode stand- 
ing in the turret, hanging on and 
bumping his ribs while the tank 
twisted and turned, jumped and ca- 
reened, clattering and banging with a 
terrific uproar. The old-timers were 
giving the kids a workout, drilling in 
their unofficial motto—reckless driv- 
ing preferred. That is, it must seem 
like reckless driving, but a man must 
know what he is doing. No yellow 
drivers wanted, said the sergeant. If 
you were going to jump off a bank, 
you had to pancake, land bellywhop- 
per, and to do that you had to be going 
anyway 35 miles an hour. 

Blackie was to learn that on his first 


Payday is an important feature of Army life. 
Blackie earned three raises in his first eight 
months of service. If he's held for a second 
year, Congress has promised an additional $10 
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Yankee ingenuity shows itself not only in the handling of internal-combustion engines, but also in pro- 
viding comforts in the field, Tired muscles relax on this bed made of saplings, boughs, and awning 


For letters to parents and the girl back home, News reports and sports scores can be picked up on 
writing desks ore improvised from packing cases. a tank's radio equipment. With the ear-shattering 
Men easily adapt themselves to ‘war’ hardships engine stilled, reception sounds unbelievably good 


ral driving This place is all yours,” he said. ‘Take 
precipice and it away 

osed straight So Blackie drove to his heart's content, 

turret was pitched learned how the thing handled, practically 

ong time. They by himself. Steering was easy, he found out 

says Blackie, quickly. You have a lever in each hand. 

out what Pull back on one, and it stops the track on 

have happened if th | tried to pan-_ that side, speeds up the other track. Work- 

ike ff a ban h high » hasn't been ing them back and forth, right and left, you 
k to try i can twist and turn like a snake 

The second day Blac Started driving But that wasn't the half of it. The real 

An instructor showed 1 the controls, then art of driving a tank is in shifting the gears 

took him to a pla a two-acre area To slow down or stop, you don't step on the 

had been marked off brakes; you shift into a lower gear. You 


bac 
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Instead of the traditional songs around the old camp fire, tankers get the latest swing tunes off a radio 
run by a homemade power plant consisting of a motor-powered generator and storage batteries 


have five forward speeds, and you use them 

all continually. To keep from grinding the 

gears, the driver must be an expert at 

double-clutching—-going into neutral, engag- 

ing the clutch, bringing the engine speed 

into time with the lower gear, then complet- 

ing the shift. He's got to do it just as nat- 

urally as you'd slip your car from second 

into high, if he wants to do a smooth job. 
Blackie got the hang of it quick- 

ly. These light tanks are powered 

with an airplane-type radial Diesel 

engine, a nine-cylinder Guiberson, 

and it is important to keep the 

r.p.m. within a certain range 

1,400 to 2,200 is about the maxi- 

mum spread, and 1,800 about right. 

You have a gauge to tell you the 

revs, but Blackie soon learned to 

tell them by listening. He learned 


never to let his engine labor, al- 


Barbering al fresco. Any clump of trees 
may be transformed into a tonsorial par- 
lor equipped with folding chairs set on 
platforms or improvised lean-back barber 
chairs like the one at left in the photo 
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ways to go into a gear at which she can 
easily handle her 13',-ton load. 

This was a lot different from car driving. 
You couldn't casually step on the gas or the 
brake. You couldn't lean back and let the 
tank drive itself. A tank is never under 
control, and you must keep driving it every 
minute. Blackie learned to go into a lower 
gear before he came to a ditch or a curve, 





so that in any maneuver he could keep the 
engine and tracks pulling. Against all his 
instincts he learned that he must give her 
the gun on a curve, so as not to slacken off 
on track tension and throw a track. 

About this time Blackie had been in the 
Army two months. His base pay continued 
at $21, for four months, before it went to 
$30. And now he got a rating as a mechanic, 
5th class, which meant $6 extra 

Sergeant Curtis Mitchell, from Eupora, 
Miss., who rides a tank like a broncho, was 
putting Blackie through the jumps. Blackie 


needed his big helmet, like oversized foot- 


ball headgear, as the iron horse bucked and 


careened. 

“Monkey see, 
geant. “Drive her this way 
to learn.” 

You can't relax when you're driving a 
tank, and there's no taking it easy in the 
training for it, either 

Within a week Blackie was driving in a 
convoy, straining every nerve to keep at the 
proper 50 yards distance from the tank in 
front of him. The sergeant taught him to 
watch for a burst of exhaust smoke from 
the tank ahead. That meant the driver was 
speeding up his engine in order to shift gears 
and slow down. So Blackie had to shift 
quick too 

Blackie learned to drive-by nose and by 
ear. Moving in convoy by night, blacked 
out, your little blue lights show you only 
about ten feet of the road ahead. But you've 
got to keep that 50-yard space, for safety 
from bombing. Blackie learned quickly to 
slow down when he smelled a fresh blast of 
exhaust smoke from his leading tank. But 
the ear business was harder. Amid all the 
clatter and banging of the tank, like a mov- 
ing boiler factory, he gradually learned to 
pick out the humming sound of the muffler 
ahead. When that humming increased it 
meant to speed up, the tank ahead was go- 


monkey do,” said the ser- 
That's the way 


ing taster. 

A tank outfit is no place for a tree lover. 
Blackie learned to drive in the woods, mow- 
ing down the pines like weeds, apparently 
with reckless abandon, actually with tense 
care—-twisting and dodging among the trees 
vhere feasible, or banging square into them 
and pushing them over. You mustn't bang 
your tra ks into a tree, but pic k your tree 
and take it full between the tracks. A light 
tank pushes over an eight-inch pine tree 
easily, but a smaller oak or hickory will 
give it a jolt 

Blackie learned to duck around a tree 
that was leaning toward him. It might fall 
toward the tank, instead of away, and kill 
the man in the turret. He learned to be 
careful about back-tracking—that is, driv- 
ing back in the opposite direction over a 
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woods route where tanks have come. First, 
the ground may be all mushed up and bog 
you down. Second, there will be a sapling 
pushed over, which has sprung back up just 
enough to crash in through the openings of 
the tank like a shattering spear. Back- 
tracking through the woods you always 
have to button up-—close up your armor 
plate and drive blind. 

Driving in a blackout is like blindman’'s 
buff, but driving buttoned up is worse. There 
is only a tiny slit to see through, and the 
driver can only give perfect obedience to the 
man standing in the turret. Foot on the 
right shoulder, turn right; foot on the left 
shoulder, turn left; kicks in the back for 
other things. Teamwork and implicit trust 
is what this takes. 

Blackie was just getting good when they 
raised his pay again—-to 4th Class Specialist, 
$45 a month-—-and sent him to Fort Knox 
for three months. There he studied gas en- 
gines intensively, not just tank engines, but 
truck and car engines—stuff that will be 
useful all his life. 

He got back to his outfit in July, feeling 
pretty cocky, and was put on K.P. duty for 
a week. Everybody in the 66th does his 
trick at K.P. And when Blackie got another 
advancement, to 3rd Class Specialist, $50 a 
month, he didn't feel at all bad about it. 

Soon after this Blackie got his full permit 
as a tank driver. (Army drivers have per- 
mits, like civilian licenses, qualifying them 
for driving different kinds of vehicles.) And 
incredibly soon thereafter, he found himself 
put in complete charge of a tank. Ordinarily 


a noncommissioned officer commands a tank, 


but with so many being moved to other out- 
fits, or going to school, nowadays frequently 
a private gets the chance. 

There was only one trouble. None of his 
three-man crew was yet fully qualified to 
drive in maneuvers, so Blackie had to do 
the driving himself and put one of his men 
in the turret. But that was only for a short 
time. Blackie was monkey-see-monkey-do- 
ing them at a great rate. Soon he would 
ride in the turret of his own tank, just like 
the general 

That's Blackie's story. Nothing especially 
startling about it. But multiply it a few 
thousand times, and then you have some- 
thing. Blackie’s glad he went in the Army. 
He thinks it’s treated him fine. 

He's hoping he won't get that $10 raise 
Congress has promised for the second year 
in the service. He has a girl back home. 
He calls her up every payday, but that is 
not so good as being there. At the end of 
his year he'd like to go home to his job. 

3ut of course, if Uncle Sam really needs 
him longer, that will be O. K. by Blackie. 
HICKMAN POWELL, 
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Radiant Heat Cuts Fuel Costs 


4st * oy 


ayia teat * 
pistons 


Exterior and interior views of a five-room radiant-heated 
house near Pittsburgh, Pa. The living room, above, has no 
radiators, heat coming from water pipes in the floor. At 


left 


This is how the new heating method works. By warm- 
ing the floors, walls, and furniture while leaving 
the air in the room relatively cool, it provides 
comfort for occupants without that stuffy feeling 
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basement with gas-fired boiler and expansion tank 


UMMER air-conditioning now has a win- 

ter counterpart, radiant heating. This 

new heating method already is making 
hundreds of American homes, offices, schools, 
and churches more comfortable in cold 
weather, and, according to its engineers, uses 
from 30 to 35 percent less fuel than conven- 
tional systems. 

Everyone has seen movies of pretty girls 
in bathing suits frolicking outdoors in the 
snow. Even though the temperature is 
freezing, they are not uncomfortable. The 
reason is that radiant heat rays, coming 
directly from the sun and by reflection from 
the snow, strike their bodies. This balances 
the heat lost to the cold air. Radiant heating 
for buildings is based on the same principle. 

No conventional radiators or hot-air vents 
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Installation of water-pipe coils in the construction of a two-story home at Muscatine, lowa. At the left, 


oils for the floor of the first story are laid on gravel 


at right, installation of coils for the second 


floor. The pipes are laid and covered in such a way that heat will not crack plaster or warp wood 


Instead, coils of pipes are built 
entire wall, or ceiling. Hot 
sometimes |‘ hot air, circulates 
Heat rays are radiated 
and every part of the room. 

Radiant heating makes two obvious con- 
tributions to comfort. It does away with 
the maddening ordeal of stepping out of 
bed onto a cold floor. It also eliminates the 
drafty air currents set up by ordinary radi- 
But radiant heating also promotes 
comfort in a more important way. It was 
tuned" to the human body by engineers 
who first studied the physiology of heating. 

The body produces more heat than it 
needs. It must get rid of this extra heat to 
be comfortable. You feel hot when the 
body has difficulty giving up its excess 
heat, cold when it loses heat too fast. 

Most of the body's excess heat is carried 
away by two methods, by convection to the 
air and by radiation to cooler objects. Con- 
ventional heating systems, which warm only 


are used 
into an floor 
water or 
through the pipes 
reflected to 


ators 


the air, cause the body to lose little heat by 
convection, more by radiation to cold walls 
and floors. Radiant heating, which warms 
walls and floors without overheating the air, 
ca ses the body te lose less of its heat by 
radiation than by convection. 

Physiological tests show that maximum 
comfort in winter lies in preventing too 
much loss of heat by the body through radi- 
ation. Radiant heating accomplishes this. 

Fuel is saved by the very fact that the 
air in the house need not be kept so warm. 
Another advantage is that the heating equip- 
ment is out of sight and takes no space. 

Radiant heating systems take careful 
planning. The size and architecture of rooms 
must be studied before the coil system is 
designed. Coils must be installed so they will 
not crack plaster or warp wood when hot. 
But radiant heating, like proper insulation, 
will repay the cost of installation in a few 
years by fuel savings. The added comfort 
is your dividend. 


For the office building of the Greenville Steel & Foundry Co. plant at Greenville, S. C., hot-water 


pipes were laid on a foundation of broken stone fill 


as shown at left, below. Then additional stone 


was placed around the pipes and a concrete slab about two inches thick was poured to form the floor 











= 
BESIDES WASHING 


ROM creating realistic artificial snow for 
oe Christnias tree to detecting gas 
leaks, from stopping runs in silk stockings 
to lubricating stubborn windows and bureau 
drawers, ordinary household soap may be 
put to dozens of uses besides the funda- 
mental one of washing with it. Illustrated 
on this and the two following pages are 12 


CASTINGS WILL NOT STICK to rubber or plaster 
molds which have been lubricated with soap. 
All you need to do is to brush strong soapy 
water or liquid soap over the inside of the 
mold before casting. 


GREASING SCREWS, by rubbing them on a piece 
of soap as shown below, makes it easier to 
drive them into hard wood. Nails take less 
pounding, too, when given this treatment. 
Soaping not only saves work, but also less- 
ens the danger of splitting. 
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ways in which soap can be helpful in the 
home and in the shop. In addition, it be- 
comes a medium of self-expression in soap 
sculpture, now a recognized art form; house- 
wives soak broom bristles in soapsuds to 


stiffen them; soap applied to mosquito bites 
stops itching, and soapsuds are an antidote 
for poisoning by acids. 


RETOUCHING PHOTOGRAPHS is simplified by 
mixing a little soap in the water used for 
moistening the spotting colors. It makes the 
colors spread more easily on a glossy or 
oily surface. 


AS A PINCUSHION, a bar of soap makes a 
handy place to stick needles and pins. 
What's more, it lubricates them so they will 
go through stiff fabrics with less effort. In 
sewing, an occasional jab of the needle into 
soap helps. (Continued ) 








[SOAP 1S GOOD STUFF TO HAVE ON HAND . 


HOW MUCH SOFTENER does your tap water 
need ? To a measured amount of distilled wa 
ter add a strong solution of soap in denatured 
alcohol until an even layer of suds is formed 
when the bottle is shaken as shown. Now see 
how much softener must be added to your 
tap water to give the same result with the 
same number of drops of the.solution 


BEFORE TACKLING A DIRTY JOB, rub wet soap in 
to your hands and scratch some under your 
finger nails. Let it dry there. When your 
work is done, the grime will wash off much 
more easily than it would if you had not used 
this trick ind your nails will be perfectly 
clean! 


ARTIFICIAL SNOW for your Christmas tree can 
be made by beating up a thick suds of soap 
powder or flakes with an egg beater and ap- 
plying it to the branches with a spatula ora 
cake icer. To give it more sparkle, some of 
the mica flakes sold as artificial snow may 
be mixed with the suds, or sprinkled on the 
branches while the foam is still wet. 


RUNS IN SILK STOCKINGS can be stopped tem- 
porarily with soap. Just moisten the corner 
of a cake of soap and rub it on the top of the 
run. This treatment will keep the run from 
spreading until there is an opportunity to 
change stockings and make permanent re- 
pairs 
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... AND WE DON’T MEAN IN THE WASHBOWL 


LEAKS IN GAS-PIPE JOINTS are located easily 
and safely by painting around the suspected 
joint with soapsuds. Gas bubbling through 
the suds shows the leak. This method has a 
great advantage over the all-too-common 
one of testing for leaks with a lighted 
match, in that there is no danger of an ex- 
plosion. 


SUCTION CUPS STICK BETTER and stay put longer 
on walls, if their edges are rubbed on a wet 
piece of soap or a soapy cloth before they 
are applied. The cup also has less tendency 
to leave an indelible ring on the wall when 
it is removed. This trick works equally 
well on glass, porcelain, or tile. 


STICKING DRAWERS slide easily after their run- 
ners have been rubbed with a moistened 
cake of soap. The same treatment is effec- 
tive for doors that stick, the soap being 
rubbed on the places that scrape. For loos- 
ening stubborn windows, rub soap in the 
jambs and stop strips—if you can move the 
window enough to get at them. 


PATTERNS FOR CASTING small metal parts for 
ship and other models can be carved of soap. 
Having no grain, it is much easier to carve 
into small objects than soft wood, the mate- 
rial common’, used for this purpose. Be- 
cause of its greasy nature, it will not stick 
to a plaster mold. 








YOUR OWN FURNITURE. Calling for a kit of 
only 17 hand tools, and no knowledge of 
woodworking, “How to Make Your Own 
Furniture” (Harper & Brothers) shows how 
to start furnishing your home with your 
own handiwork. The author, Eugene O'Hare, 
begins with simple modern bookcase, then, 
with detailed plans, drawings, and descrip- 
tion, goes on to other pieces, including a 
couch end, a desk and bench, a hinged-top 
drawer, a magazine rack, a coffee table, and 
a dressing table. From there the tyro wood- 
worker, with his newly acquired skill, can 
take up more complicated furniture 

language which the average householder can 
REPAIRS AT HOME. A cook book is one essen- understand and follow 
tial to the lady of the house, and “Keeping 
Your House in Repair” ( Harper & Brothers) CHEMISTRY FOR STUDENTS. A new edition, the 
is just as important to the man. A. Frede- first since 1933, of Stuart R. Brinkley’s 
rick Collins, in his preface, reports that a Principles of General Chemistry” (The 
dispute with a plumber started him off as Macmillan Company) presents a revised 
his own successful repair man. Carpentry approach for the student. The order of the 
came next, then he went down the whole list topics has been modified with a view to 
of repair jobs—-roof, masonry and plastering, providing a sounder basis for his scientifi 
stucco and concrete, painting and paper- reasoning. Although the book places em- 
hanging, glazing, heating, and electricity. phasis on the principles of the science, the 
When to do what and how is discussed fully industrial applications and processes are in- 
and illustrated, lists of tools and how to use cluded to indicate the importance of chemis- 


them are given, and it is all in nontechnical try in the modern world 


Question Dee 


To test your knowledge of patent law, try to pick out the true statements below. Answers on page 220 


] Patent law requires that (a/ no person To protect your rights to a new flower 
may hold more than 50 patents (b/ a Din plant, you would apply for a (a 
patent application for an improved machine trade-mark (b/ patent (c/ copyright. 
must clearly distinguish between what is 
new and what is old (c) any U.S. inventor If an employee is going to turn over his 
must also apply for a patent in Great Britain invention to his company, the patent ap- 
plication should be in the name of the (a 
“Patent applied for,” imprinted on a employee (b/ president of the company (c/ 
2 manufactured article, (a/ prevents other patent lawyer. 
people from making it lawfully (b/) has no 
effect whatever in law An “interference” means that (a) a pat- 
ent is openly being infringed upon (b/ 
The life of a patent for a mechanical two or more independent parties claim the 
device is (a) one year (b/) 17 years (« same invention /c/ moving parts of a full- 
perpetuity. size machine would obstruct each other. 


A A patent is (a) conclusive proof that an 8 When a patent expires, (a) the holder 


invention belongs to you (b/) of practical- can renew it if no one else objects (b/) the 
ly no use at all (c) evidence that may be Government sells it at auction (c/ it auto- 
successfully contested by an earlier inventor matically becomes public property. 
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Common-Sense Safety Rules for Driving at Night 


(NEXT PAGE 


Headlight glare causes many accidents. 


This reflector sign on a highway-patrol 


car warns motorists to dim their lamps 


HIGHWAY. 
PATROLI2? 
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Mile for Mile, Your Chances of a Bad Accident 
Are Three Times as Great After Dark as by Day 


By MYRON M. STEARNS 


EARLY two thirds of all fatal traffic 
accidents on American highways oc- 
cur at night. The exact percentage is 

64.9. While about 15,000 people will be 
killed this year in daylight traffic accidents, 
22,000 will be killed at night. This is in 
spite of the fact that there is far less travel 
at night than during the daytime. 

Your chances of being killed at night, for 
each mile you travel, are three times as 
great as during the day 

The danger of night accidents is getting 
greater each year. Since 1930 traffic deaths 
at night have increased more than 15 per- 
cent, although daylight accidents have been 
cut down 

The greatest night hazards of all are on 
open highways in the country. During the 
fatal accidents on rural 


past ten years 
highways have increased 32 pe 


g recent 
Safety experts say the appalling number 
of fatal results from low 


visibility eans you can't see 


night accidents 


That simply n 


well in the dark. Plenty of examples of how 
good lighting cuts down night accidents in 
cities are already on the record. Sodium- 
vapor lighting, for example, was installed 
at three dangerous intersections in Chicago. 
The year following the installation showed 
a 58-percent reduction in night accidents at 
those points. Ten miles of streets in Hart- 
ford, Conn., were given improved lighting; 
they showed a decrease of 46 percent in 
night accidents, while on streets where the 
lighting was not improved night accidents 
increased 4.1 percent during the same period. 
A more understandable reason for night 
accidents is fast driving——or failing, that is, 
to slow down sufficiently for the increased 
danger that comes with low visibility. 
Four motorists out of five “overdrive” 
their headlights at least a part of the time. 
They drive at a speed that makes it impos- 
sible to stop within the distance that their 
headlights show is clear in front of them. 
Obviously, unremitting care of headlights 
is necessary for safe night driving. Even 
the dust that ordinarily collects on a lens 
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Reflecting guides set 
at the side of a road 
show how the pavement 
curves. Low visibility 
is the chief cause of 
night accidents. Four 
out of five motorists 
“overdrive their head- 
lights part of the time 
—cannot stop within 
the range of the light 


Drive ‘‘within your headlights,’ so you can 
stop within the distance you can see ahead 


Always depress your headiights for ap- 
proaching cars 


Keep your windshield and headlight lenses 
clean 


Don't drive even a short distance at night 
when you are very tired 


Watch continuously for pedestrians and other 
unlighted objects on the road 


Marking of highway center stripes with a 
light-reflecting paint is a new step toward 
making the roads safer at night. The pho- 
tograph above shows such a marking 


. and this is how it looks from behind 
a steering wheel. In the glare of the 
headlights, the line stands out brightly 


Don't stop on the highway at night. If you 
must, keep parking lights and dome light on 


In meeting cars, give them all the room you 
can 


Remember that drinking adds greatly to the 
dangers of night driving 


Have your eyesight checked from time to 
time and get glasses as needed 


Keep a window open for better air circulation 
and hearing 











every 24 hours makes a difference in the 
light that is thrown ahead of your car. If 
you don't believe it, go to any good head- 
light-testing station after your lenses 
haven't been touched for a couple of days, 
and have them test the light for you, before 
and after a single cleansing swipe 
Here is a table for stopping distances, at 
only 30 miles an hour, that explains still 
further the safe driving speeds given in an 
accompanying table 
Stopping 
distance 
Conditions ideal, everything O.K. 95 ft 
down grade 101 


ad o* 


pavement 183 


tires 248 


( wet 


Ad 

Add 
Add 
Add 


smooth 
fatigue 251 
Proper use of headlights is just as impor- 
night accidents as proper 
them Again and again 
explain they were blinded 
approaching headlights that 
not properly dimmed or depressed. The 
new sealed-beam headlights, 
better light than anything that has preceded 
them, throw a stronger light into the eyes of 
in approaching driver when improperly used. 


tant in 
care of 
victims 


avoiding 
accident 

by the 
glare of were 


which give 


Safe Driving Speeds 


“Safe’’ speed for an alert driver, in a good 
car on a good road, with good brakes and 
good headlights that show the road ahead 
for at least 227 feet 50 m.p.h. 


Same, but with a five-percent down grade 
48 m.p.h. 


increasing the braking distance 


Add rain, 
. 34 m.p.h. 


Add worn tires, increasing the danger of a 
skid 


Add fatigue, so that the driver's reaction time 
before applying brakes is lengthened from 
the average of .75 to 1.5 seconds... 27 m.p.h. 


Add poor headlights, reducing visibility from 
227 to 175 feet 23 m.p.h. 


Add approaching headlights, with glare re- 
ducing visibility to 100 feet 16 m.p.h. 


The accepted distance for depressing 
headlights when approaching another car is 
1,000 feet, or about a fifth of a mile. A fact 
not generally understood by most motorists 
is that depressing headlights contributes to 
your own safety whether or not the other 
driver also depresses his lights. 

“Silhouette lighting” gives a definite ad- 
vantage if your headlights are properly de- 
pressed That is, objects between ap- 
proaching cars can be seen in silhouette 
against the background of the road surface, 
illumined by the lights of the approaching 
car, if your own lights are thrown down. 

To take full advantage of “silhouette 
lighting,” however, a driver has to give his 
whole attention to the road. A glance at the 

peedometer or instrument panel when an- 

* car is approaching you, or looking too 

l his lights, can easily divert at- 

gh to cause you to miss a 

approaching car passes it. 

little-known fact is that older 
susceptible to glare 

The average man of 

fifth as much 
f night-accident victims 
Halt f all pedestrian 

= cur between 6 
over 100,000 


le year o« 


n cities 
years seven out of ten 
struck at night. In 
f all adult pedestri- 
cidents were struck 
night 
Nine 1 pedestrians who are struck 
at night--19 out of 20 in 
some stat e not motorists themselves 
Consequently they do not realize, while they 
are standing in the bright glare from ap- 
proaching headlights, that they themselves 
may be unseen. Frequently they wear dark 
clothes that make them invisible until just 
before they are hit. Sometimes the light 
stockings that women wear give the only 
warning an approaching driver receives. 
Fatigue plays an important part in many 
night accidents. Seventy-three percent of 
driver-asleep accidents in New Jersey over 
a three-year period occurred between 6 p.m. 
and 6 a.m. Twelve hundred longhaul truck 
drivers, examined in Baltimore, Nashville, 
and Chicago, proved to be definitely 
efficient in reaction-time, driving vigilance, 
manual steadiness, and in speed and accur- 
eye movements, after ten hours or 
more of driving. After a long drive you can't 
judge distances as accurately, steer as 
steadily, stop as quickly, or see nearly as 
tar ahead, as when you are rested. 
Alcohol also figures unduly in night acci- 
Both pedestrians and drivers who 
drinking times as nu- 


less 


acy ot 


dents 


have been are five 
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merous in fatal night accidents as 
in daytime accidents. In one Con- 
necticut study, 14 “pedestrians” out 
of 100 who were struck in night 
traffic accidents were lying on the 
roadway or at the edge of it. 
After the day’s work the evening, 
for many people, is a sort of vaca- 
tion. The resultant feeling of re- 
lease from restraint, combined with 
alcohol, causes many traffic deaths. 
This shows up in the night-accident 
record during the week. On Mon- 
day and Tuesday nights, accidents 
result in 55 percent of the traffic 
fatals; on Wednesday and Thurs- 
day they contribute 56 percent of 
the total. On Friday, it is 62 per- 
cent, on Saturday 63 and on Sunday 
70 percent. More than one quarter 
of all the fatal traffic accident vic- 
tims during the entire year are 
killed on Saturday and Sunday 
nights, when people are “let down.” 
Bad driving practices become still more 
dangerous at night. Following another car 
too closely, which is one of the worst faults 


traffic. 


of most drivers today, is deadly in the dark 


I 


The speed of the car ahead cannot be judged 
as accurately as in the daytime; a sudden 
slow-down cannot be noted as quickly. Hog 
ging the middle of the road is far worse at 
than in the daytime. Tne danger of 
being sideswiped, is im- 


night 
sideswiping, or of 
measurably increased when the other driver 
is blinded by glare or cannot accurately see 
the side of your car. 
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the left 


precaution 
rying a white handker- 
chief in his right hand 


This pedestrian is tak- 
ing a chance two ways: 
He is walking on the 
wrong side of an unlit 
rural highway in dark 
clothing. All that the 
approaching drivercan 
see of him is his neck 
hands, and white socks 


This man is using com- 
mon sense He walks on 

side, facing 
His face and 
shirt bosom catch the 
light and, as an added 


he is car- 


Overtaking and passing another car im- 
properly is also infinitely more dangerous 
at night than in the daytime 
an oncoming car cannot be judged as accu- 
rately at night, while some suddenly seen 
hazard may cause the car being overtaken 
to swing abruptly into the course of the 
overtaking car 

Both the National Safety Council and 
the American Automobile Association are 
working to lessen the dangers of night driv 
ing, but improvement is chiefly dependent 
on individual pedestrians and drivers. 


the speed ot 








Air-cooling apparatus installed in a 
Packard Clipper. The compressor is 
driven by the engine through a belt 











COOLING COILS 
RECEIVING TANK 





CONDENSER 
COMPRESSOR 


Air Conditioner Assures 


Year-Round Car Comfort 


ONTROLLED from the dashboard and oper- 

C ating on the same principle as electric re- 
ty cian in deen gon tn air-conditioning system 
is extra equipment on Packard 
cooling effectiveness at 60 miles 
be the equivalent of melting 
24-hour period. An odorless 
is used as the refrigerant 
‘ompressed by a pump driven by the car motor, 
gas flows to a condenser behind the radiator 
where it is cooled. Cooling converts the 
npressed g » a liquid which flows into a 
iver or orage tank from which it is slowly 
d into coils behind the rear seat. The re- 
i pressure turns the refrigerant back to gas 
Air cleaned 1d dehumidified 

oils and Close-up of the pump mounted on the engine 

to compress and circulate the gas refriger- 

ant. Below, coil unit behind rear seat carries 

the defroster, filter, blower, and dehumidifier 


How the cooled; filtered, and dehumidified air, drawn \ 
over the cooling unit by an electric blower, is circu- \ 


lated through the car body and then returned for re-use \ 
— 
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Trucks and Trailers 


GET STILL MORE ARMY JOBS 


How the Quartermaster Corps 
Solves the Problem of Keeping 
Men and Machines on the March 


By SCHUYLER VAN DUYNE 


MERICA'S fast-traveling motorized 
Army doesn’t have to wait for the 
supply and maintenance forces that 

keep it rolling. They are close on its heels, 
or tailboards, with their own front bumpers. 
And they bring up the dusty rear with a 
wide variety of truck and trailer-mounted 
necessities and comforts. 

Probably no other army in the world can 
boast of the rolling service vehicles that 
America has developed in recent months. 
Tailor shops, shoe-repair shops, bakeries, a 
church, even complete bathing units, nowa- 
days roll along behind truck-borne and 
mechanized troops that speed across coun- 
try at a rate that amazes soldiers of the 
first World War. 

Credit for the development of much of 
the equipment goes to the Quartermaster 
Corps, Which takes it in strides that appear 


Soldiers wear out shoes, too. So 
this shoe shop on wheels was de- 
signed to follow motorized troops 
wherever they go. Power machinery 
(below) equal to the best in mod- 
ern city shops is installed in the 
truck-hauled trailer at the right 


to be unlimited. Credit for the quantity 
production of the specialized units goes to 
the car and truck manufacturers, and the 
coéperating accessory and parts makers. 
And this automotive accessory group now 
includes the makers of such items as sew- 
ing machines, shoe-repair devices, surgic al 
instruments, plumbing fixtures, and soda- 
pop dispensers. 

Instigators of the whole development, of 
course, are the motorized military branches 
that require the specialized services of per- 
manent encampments even while they 
travel far from their bases. For an army 
moves on its feet no small part of the time. 
That means, even to motorized troops, that 
shoe leather is going to wear out. 

That’s why at Camp Lee, in Virginia, you 
will find a mobile shoe-repair shop that can 
chase after the Army and keep up with its 
fastest maneuvers. This shop recently dem- 
onstrated its ability in the hands of skilled 
workers to repair 200 pairs of shoes a day, 
miles from camp! It includes all the latest 
power machinery of your city shop, such as 
sewing machines, bufling wheels, and the 
like. Housed in a trailer which is towed by 
a truck carrying a gasoline-electric genera- 


ARMY | 
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SHOE 
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On maneuvers, today's soldiers can even get baths. The mobile bathing unit above provides ample hot 
water and soap. The truck-drawn trailer also steam-sterilizes clothes and carries dressing-tent shelters 


marked anywhere The unit consists of a truck-powered trailer 
ind set up i four tents. A boiler in the trailer sup- 
of minutes plies hot water for the men and steam : 
ytember war their clothes. The four tents are set up 
mishap, win- near the trailer and used for undressing, 
physical examinations, salvaging worn gar- 

ments or providing new ones, and dressing 

Eleven men can shower at once in the stall- 

equipped trailer. A rigid time schedule for 

a hot dousing, soaping, hot and cold rinsing, 

ind toweling, preclude loitering by its users, 

ind seriously curtail that popular pastime 


Mechanized and motorized troops mean maintenance. Below at left, 5 huge wreck g-truck crane is lifting 
tank engine from its mounting for repairs at the front. Right one of the machine-shop trucks that must 
follow the mechanized troops to keep them moving. Note bins for spare parts under the workbench 
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of singing in the shower. But the soldiers 
like it anyhow. 

Less of the body and spirit than shower 
baths, but vital to the machine-age soldier 
nonetheless, are the mobile maintenance 
units that carry tools and replacement ma- 
terials for 90 to 95 per cent of the shop 
work required of an armored division's 
small weapons and mechanized equipment. 
in size all the way from 
mechanic-riders 
vehicles 
36,000- 


These units range 
motorcycles 
rush small parts to 
replace them on the 


solo whose 
disabled 
spot, to 
right an 
engine for a 
replacement. 30th the 
Quartermaster Corps and the Ordnance 
Maintenance units man such vehicles, the 
Quartermaster Corps usually concentrating 
on motor vehicles, while the Ordnance per- 
sonnel adds to automotive, truck, and tank 
maintenance the repair and maintenance of 
small arms and fire-control instruments. 

For their varied tasks, the vehicles are 
model modern machine shops, and no small 
part of their tonnage burden is a vast sup- 
ply of spare parts, battery chargers, field 
glasses, tires, car armament, rifles, auto- 
matic pistols, gun sights, and other impedi- 
menta of mechanized war makers. Any 
such items can be repaired or replaced vir- 
tually on the firing line by the highly 
trained personnel manning the _ supply- 
repair vehicles and the power-driven ma- 
chine tools they haul. 

Again, on the lighter side, 
maneuvers far from village stores or city 
shops can now buy such items as tooth 
paste, razor blades, cigarettes, and soda pop 
at a mobile sales 
commissary recently 
built to follow them 
into the field. Car- 
ried on a 2!',-ton 
truck, the commis- 
sary can handle the 
needs of 8,000 men 
with a personnel of 
but four men and a 
driver. 

Most of the special 
motorized units the 


can 
and 


pound wrecking trucks that can 


tank or 
overhaul or 


upset whip out its 


major 


soldiers on 


Far from city stores, a 
soldier may still need 
cigarettes. The well-sup- 
plied commissary truck at 
right goes with the Army 
to dispense smokes and 
soft drinks during rest 
periods on a motorized 
march. With five men, 
it serves the needs of 
8,000 soldier customers 
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current military preparedness is fathering 
had their cumbersome, usually stationary 
ancestral counterparts during World War 
I. But added to their static functions, many 
of today’s units must work or prepare to 
work while still in transit—rapid transit, 
at that. Thus, aboard the Army’s new 
mobile-laundry units now being tested, the 
boilers and hot-water heaters are put in 
operation while their carriers are still mov- 
ing, so that laundering can start immedi- 
ately upon arrival at a destination. 

A complete mobile laundry, manned by a 
company of 153 soldiers and five officers, 
consists of ten four-wheel semitrailers. 
Each trailer holds a washing machine, an 
extractor, and two steam-heated tumblers 
for drying. A motor-generator powers the 
machinery, an oil-burning boiler provides 
steam for the tumblers, and a heater readies 
the washing water. Each trailer also car- 
ries 50 gallons of fuel. One company of men 
and trailers can handle the laundry of 
15,000 soldiers a week. 

As a feature of its well-developed motor- 
ized Medical Corps (P.S.M. Aug. ‘41, p. 108), 
the Army is just completing many months 
of tests on mobile surgical-hospital units 
which carry the major equipment of the 
finest hospitals right up behind the firing 
line to make possible emergency surgery 
for men too critically wounded to be sent 
back to base hospitals. 

The hospital units have fourteen vehicles 
each, seven comprising the operating group 
with four operating rooms, a sterilizing 
room, an X-ray room, and a medical-supply 
room and office. Light, heat, ventilation, 
water supply, sterilizer, electric power, and 











of trailer-mou ted mobile laun- 
dries, sorts and bundles a 
. ght 
clean clothes coming from a tumbler-type drier 


Above. a type 
dry which washes 
clothes 


soldiers quickly on maneuvers. 


ill other equipment and'needs are pro- 
vided by the self-contained truck units. 
In use, the operating-room, sterilizer, 
X-ray vehicles are backed into a 
central tent. Patients are housed in ward 
tents erected near-by 

One of the latest developments of the 
rolling tailor 
soldiers in the field 


and 


(Juartermaster (¢ 


‘orps is a 
shop that 
with adidtional services heretofore avail- 
ible only at their home posts. Mounted 
on two truck trailers, one section repairs 
clothing of all from shirts to 
other handles heavier materials 
like tent 
With its own generator for light and power, 
the mobile repair department includes six 
sewing machines, a button machine, and a 
and four 
and a flat 


provides 


types 
shorts. the 
fabrics. 


blankets, webbing, and 


darner in one section, 


machine 


cylinder 

sewers, an overedging 
larner in the other 

An enterprising Army chaplain who 

about in a station wagon, 

mind, and conducted serv- 

ift quarters, which he did 

ned a traveling chapel that 

attern for many more Just 

own regimental repair 

i salvaged truck chas- 

d walls and roof 

as well as shelves for 


300 books { one 





piece rear panel forms a sort of oversize 
tailboard which opens on hinges and rests 
on removable posts to form a platform 

Equally ingenious is the Army's new mo- 
bile bakery that not only turns out 4,000 
loaves of bread a day, but does it ‘‘on the 
march.” The 19-ton outfit consists of a 
tractor truck, a semitrailer, and a specially 
designed long trailer behind that, all run- 
ning on 22 wheels. Within are a mixer that 
kneads 150 pounds of dough at a wallop, a 
huge dough trough, a 250-gallon water tank, 
an automatic molder, pans, a dough raising 
compartment, and a revolving oven. 

“Service to the Line,” is the Quartermas- 
And if it means mounting 
the “service” on 60-mile-an-hour vehicles, 
it’s still all right with the quartermasters. 
They'll have it there when needed! 


ter Corps slogan 
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Wear is hard to see on piston run with new-type oil This piston was lubricated with ordinary oil 


“Fortified” Engine Oil Kills 3 Motor Bogeys 


NTENDED to retire the three bogeys of several years of research. The final com- 
engine operation—-sludge and varnish for- pound acts like a cleansing soap in carry- 
mation, oil-ring clogging, and wear—a ing dirty deposits from engine surfaces. 
“thermocharged” lubricating oil containing The treated oil also holds carbon and other 
a blend of six secret chemicals has been products of combustion in minute suspen- 
perfected by engineers for the Standard Oil sion, literally grabbing each particle and 
Company of California. As one test to surrounding it with a thin film. By insu- 
demonstrate how bearing surfaces remain lating the particles, the compound gives 
remarkably clean, an engine lubricated with them no chance to form coatings on bear- 
the treated oil in one cylinder and an ordi- ings, cylinder walls, and pistons. 
nary oil in another was operated at 62 Unlike oils which “run away” from heat, 
miles an hour for 6,600 miles. the new compound is attracted to hot spots, 
The chemicals used to fortify the natural thus carrying lubrication to areas where it 
oil are solvents, which were selected after is most needed. 


In this engine, 6,600 laboratory "miles" of tests A laboratory worker is shown with the apparatus in 
were run at speeds equal to 62 miles an hour on the which additives, solvents, and other chemicals were 
road. Actual road runs also tested out the lubricant mixed to find those which would stand up under heat 
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A COMBINED HEAD AND NECK REST for car pas- 
sengers fits around the wearer's neck and 
rests on the shoulders. Comfortable support 
is thus provided for naps or for just plain re- 
laxation. The neck rest is narrower where it 
contacts the nape of the neck and the seat 
back, to allow the head to rest comfortably 
against the regular seat cushion. Kapok- 
stuffed, the pillow is finished in a soft ma- 
terial for which a taupe cover with a slide 
fastener is available when used in a car. It is 
said to be especially helpful to invalids and 
convalescents 


A NEW CAMBER ADJUSTER for car wheels of the 
knee-action type is said to do the job quickly 
The unit consists of two 
which are 
hinged to provide a pair ot Turning a 
at the end opposite the jaws 
gether with great 
right support arm, 

irm slightly to 


and with accuracy 
arms, one forked at the end, 
jaws 
threaded screw 
squeezes then te force 
Clamped on the uj] 
tool can be used to bend the 
change the camber as desired. Depending on 
how the tool is attached to the support arm, 
front wheel can be in- 
/ 


the camber of either 


creased or decrease 


NAIL HOLES IN TIRE CASINGS are easily and per- 
manently repaired with plugs that are sim- 
ply inserted from the inside. The plugs are 
made of a new-type material and have a 
special convex molded head covered with 
self-vulcanizing, raw-rubber gum. It is 
claimed that the plugs bond themselves se- 
rubber 


curely to the casing, and the soft 
flows into the cavity under the influence of 


pressure from the inner 
tube and the frictional 
heat developed by the 
tire when in use, thus 
keeping out dirt and 
water and preventing 


casing rot. 
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TOP DYE FOR CONVERTIBLES, which is said to be 
neither a paint, a top dressing, nor a water 
repellent, is now available in black or tan 
for restoring tops to their original luster. It 
is described as a “pigment emulsion,” made 
from pigments specially selected for their 
fastness to sunlight. It is applied with a 
brush or spray gun. 


A LEATHER CASE that may be slipped on the 
sun visor of your car holds sun glasses, cig- 
arettes, pencil, or other objects within easy 
reach at all times. A strong steel clip fastens 
the case in place, while the flap is provided 


A BATTERY SERVICE KIT to speed service-station 
work is not only made of an unbreakable, 
lightweight plastic material, but holds ev- 
erything that might be needed for checking 
a battery’s condition without taking it from 
the car. Built-in compartments hold water, 
a hydrometer, tools, pouring spouts, can 
opener, and a battery filler. A convenient 
handle makes carrying easy. 


with a snap button to keep the contents from 
spilling out. The manufacturer also offers 
as optional equipment a pair of sun glasses 
specially designed to filter out rays of sun- 
light that hamper driving vision. 








] EASILY HANDLED STRIP MAPS for your cross- 
country motor trips can be made from 
ordinary road maps. Cut out the section 
of the map your route covers and paste 
it on a card, leaving a space at the bot- 
tom. In this space, print the highway 
numbers and distances between highway 
junctions, as shown at left.—D.B.J. 


2 A DRIVER'S ARM REST can be made from 
a piece of sheet iron, some inner tube 
rubber, and the stuffing from an old seat 
cushion. Cut and bend the metal to fit the 
window ledge and your arm. Then cover 
it with rubber, which should be cemented in 
| HOOKED place. Before sealing up the end, pack the 
—— _— cushion stuffing inside as padding.—N.L.K. 
3 SHIELDED DECK-LID CORNERS will help to 
protect your head should you accidentally 
bump the corners when the lid is raised. 
Electrician’s rubber tape of the type that 
is adhesive on one side may be attached 
inconspicuously to the edges as a safety 
precaution. It should not interfere with 
tight closing of the lid.—-W.E.B. 


4 MOUNT AN UMBRELLA behind the front seat 

of your car where it is out of the way, 

yet handy if you are caught in the rain. 

Sheet steel is usually the material of the 

seat back, so it will be necessary to drill 

c- holes at the proper points and attach the 
* ELECTRICIAN'S holding straps, as shown, by means of self- 


RUBBER TAPE threading screws.—H.P. 
CEMENTED ON 
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FOR CAR 


5 LICENSE-PLATE STRENGTHENERS for heavy 

trucks on which vibration often tears the 
sheet metal can be made with—hold your 
seats—more license plates! Just slap your 
expired plates against the backs of the new 
ones, and bolt them in place.—-A.H. 


6 TO REDUCE HEADLIGHT GLARE from your car 

mirror, replace the wire and rubber cups 
of a five-and-ten green celluloid shield with 
a new wire. Bend a hump in the new wire 
similar to the old one so the shield will snap 
up or down. With round-nose pliers, loop 
the ends of the wire to required needs of 
your car so that the unit can be attached 
over your mirror using the existing wind- 
shield molding screws.—D.C. 





6 


OLD LICENSE 
PLATE STIFFENS 
NEW ONE —. 
ie 
OVERSIZE 
BOLTS AND 
WASHERS 














GREEN CELLULOID 
GLARE SHIELD 
TRIMMED TO FIT 


HUMP HOLDS SHIELD 
IN “UP” POSITION 


JANUARY, 


OWNERS 


7 DASHBOARD HAND GRiPS for youngsters who 

like to stand up in the front compartment 
of a car make it easier for them to keep 
their balance as the car rounds corners. Or- 
dinary screen-door handles bolted in place 
through holes drilled in the top of the dash 
make a neat job and will withstand much 
tugging.— I.B.G. 





DRAWINGS BY 
STEWART ROUSE 


Think -or AN IDEA! 


If you would like to let others know 
about your pet auto tip—and get paid 
generously for doing so—just write your 
idea in 100 words or less, draw rough 
sketches, and send them to the Automobile 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 























Wally, anxious to be useful, brought 
over a pail of cold water and pre- 
pared to pour it into the radiator. 
Hey!'’'Gus cautioned.” Let her cool!" 


GUS settles an account 


little 
Gus grinned after his indignant back and 
thought that after a while he’d make some 
excuse to go in and kid him along enough 


Joe Clark may think it is poor 
business to rib a customer, but 
the \ lod / ( rare “ve p ropri lor 1s 
willing to pass up cash 


“L/e1 


j 


WOW’ AHA 


Jor the Sake OF a laugh 


By MARTIN BUNN 


T WAS eight o'clock on a bright 
Monday morning. Joe Clark, his 
full of time-and-material slips and his eyes 
rubber-tired 
was und the four or 
standing in the Model Garage shop. 
up on us again,” he said fretfully. 
Wilson stretched himself and inter- 
rupted his partner with a loud and impolite 
yawn, Then he grinned widely. “Take it 
easy, Joe,” he advised good-naturedly. 
Starting a week's work by getting your 
self all hot and bothered trying to do half a 
dozen things at once 1s just 
ble as trying to drive 50 with a cold engine 


winter 
hands 
behind his spectacles, 
five cars 
“Piling 


serious 


fussing ar 


Gus 


about as sensi 
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Joe went into the office a huffily. 


to smooth down his ruffled feathers. Just 
then a horn began to honk outside the closed 
shop door. Gus turned to Wally, the latest 
of a long succession of grease monkeys. 
“Open the door,” he said, “and let that 
squawker in.” 

Wally slid the door open and a well-kept 
sedan of last year's vintage was driven in, 
a haze of steam issuing from under it. 

From the sedan emerged a large and 
flashily dressed man with a red face, and 
before the visitor's highly polished shoes had 
hit the cement floor Gus saw that he was 
blazing mad 

“This—this—-this—car is 
crazy!” he sputtered. 

Gus smothered a grin by looking sym- 
pathetic. “They can do that sometimes, 
he admitted. ‘‘What's the trouble?” 

“Don't stand there like an idiot asking me 
fool questions!"" snapped the visitor. “Do 
something! Can't you see that my motors 
red hot?” 


Gus Wilson isn't 


driving me 


used to being spoken to 
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and he felt his own 
Then he thought better 
“Your radiator is boiling 
“Switch off your en- 


in that tone of 
face getting red. 
of it, and laughed. 
a bit,”” he conceded. 
gine, will you?” 

The engine stopped. Gus raised the hood 
and unscrewed the radiator cap cautiously. 
From the filler pipe there erupted a large 
cloud of dry-looking steam. 

Gus whistled. “You ran it mighty close 
that time, mister,’’ he said. ‘There can't 
be more than a gallon of water left in your 
whole cooling system.” 

Wally, anxious to be useful, brought over 
a pail of cold water and prepared to pour 
it into the radiator. ‘“Hey—not yet!’ Gus 
cautioned him. “Pouring cold water into 
a bus that’s as hot as this one is—-why, kid, 
it’s just asking for a cracked cylinder head 
or engine block or warped valves. Let her 
cool off for a while.” 

I'm in a hurry!” snapped the large man. 

“Are you, mister ?’’ Gus said coolly. Then 
he added: “What name did you say?” 

“Pickett—-Robert J. Pickett,’ the other 
told him importantly. “Does it mean any- 
thing to you?” 

“Sure,” Gus said promptly. 
Charge-——Battle of Gettysburg.” 

Unexpectedly Pickett’s split in a 
broad grin. “One hundred percent wrong,” 
he said. “My first principle is not to let 
anyone charge anything. I'm Pickett’s Cash 
got a round dozen of ‘em in upstate 


voice, 


“Pickett’s 


face 


Stores 
cities.” 

Oh,” Gus said without enthusiasm. ‘“‘That 
Pickett. I bought a pair of fishing pants in 
one of your stores last summer. Most of the 
buttons came off the first day I wore them, 
and I threw them away.” 

You should have taken ’em back,” Pick- 
ett told him breezily. “Now about my car. 
How soon can you fix it?” 

“That depends mostly on what's the mat- 
ter with it,” “When did you be- 
gin to have trouble with overheating ?”’ 

Saturday morning I smelled steam,” 
Pickett told him, “and that the hand 
was way over beyond 200 degrees. I had 
to stop for water two or three times, and 
time after I'd had the radiator filled 
up she'd go along all right for 15 miles or so, 

When I got into Newton about noon I 
drove right to a garage and told ‘em to fix 
up whatever was wrong. I busy in 
Newton all afternoon and evening, and 
stayed there Sunday playing golf, and didn't 
use the car. I've got a very important en- 


gagement down in the city tocay, so I started 


Gus said 


Saw 


each 


was 


Joe picked the slips out of the box into 
which Gus drops them What the devil is 
this?" he yelped. One pair pants, $1.79 


JANUARY 


early this morning. The garage mechanic 
who brought the car around to the hotel said 
that the overheating had been caused by a 
loose fan belt, and that he’d put on a new 
one. He said it ran too cool, then, but that 
he'd fixed it. On my way back upstate I'm 
going to stop off long enough to get that 
smart aleck fired! How far is it from New- 
ton here—thirty miles, ain't it? Well, I’ve 
had to stop for water seven times—-and now 
I'm laid out here. What the devil's the mat- 
ter with my car, anyhow?” 

“Well,” Gus said reflectively, “the trouble 
is one of two things—either your engine is 
producing too much heat, or your cooling 
system isn't doing enough cooling.” 

Pickett stared at him suspiciously. ‘‘You 
ain't trying to kid me are you?” he de- 
manded. “That ain't healthy, mister! Oh, 
well, let it slide. I've got to get down to the 
city. Whatever’s the matter with my car, 
for the love of Mike fix it so that I can get 
gqing!” 

“That's easier said than done,” Gus told 
him. “I've got to find the trouble before I 
can fix it, and that may take anywhere from 
ten minutes to a couple of hours. And there 
are jobs in the shop that will have to come 
before yours. You had better fill up your 
radiator and take your bus to some other 
garage. Or you can leave it here, get a 
taxi to take you to the railroad station, and 
go down to the city by train. If you want to 
do that, give me a phone number where I can 
reach you in the city, and I'll call you when 
I've found out what's the matter with your 
car and how long it will take us to fix it. 
That's the best I can do for you, Mr. Pick- 
ett.” 

Pickett both storme 


d and coaxed, but Gus 


Ces 








wouldn't give way an inch, so finally the 
cash-store magnate, growling, went off in 
a taxicab. 

After the irate Pickett had departed, Gus 
looked at Wally and grinned a little sheep- 
ishly. “Don't take the way I talked to him 
as an example of the way to talk to our cus- 
tomers,” he warned. “He was a special case 

the kind of big-mouthed guy I always take 
down a peg or two when I get the chance. 
stores skinned me on 
know how to 
overheat- 


Besides, one of his 
fishing pants. Do you 
checking a car that’s 


those 
go about 
ing ? 

Sure,” the new grease monkey pro- 
claimed confidently. “You see if the radia- 
tor is stopped up He grabbed up his can 
of water and started for the blue sedan. 

Go easy with that water,” Gus warned 
him Start the engine, and pour in just 
alittle atatime That's right. Now let the 
engine idle for five minutes.” 

He came back when the five minutes was 
up Put your hand an the radiator, near 
its bottom,” he told Wally. “That's right. 
Now near the top. Which is warmer, bot- 
tom or top?” 

“There ain't no 
ported. “Yes there is, too. 
tle the hottest.” 

Gus made the same; easy test. Right,” 
he said. “The top feels just a little warm- 
er, but there's very little difference between 
That shows that the radia- 
tor isn't clogged. If it were, the top would 
be a lot warmer than the bottom. 
now.” 

He checked over the cooling system, and 
shook his head. ‘Nothing wrong there,” he 
decided. No signs of a leak anywhere 
Overflow pipe is O.K. Hose is all practical- 
ly new. Let’s see that water pump 
Working fine.... The fan belt was new a 
few days ago, but it might have—no it's all 
right. ... Ill have a look at that thermo- 
stat, though. Always check the thermostat 
when yoyre up against a case of overheat 
ing, Wally. If it fails 
to open properly it 
makes the engine run 
too hot, and if it fails 
when it’s in the open 
position it lets it run 
too cool.” 

He removed the 
thermostat and took 
it over to his work 
bench. Then he filled 
a small can with wa- 
ter, dropped the ther- 
into it, put a 


difference,” Wally re- 
The top's a lit- 


top and bottom 


Let S see, 


mostat 
thermometer beside it, car towed 
and set the can on a 


lighted gas plate 
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GUS SAYS: 


You've reached a mighty critical 
driving period when you first find 
your brakes don’t work perfectly. of 
The only excusable trip you can 
make after that is a mighty slow 
and careful one to your garage. at it 
If it seems advisable, have your 
there by a wrecker. 


When the thermometer registered 160 de- 
grees, the thermostat opened. Gus fished it 
out of the can with a piece of bent wire. As 
soon as it was in the air it closed. ‘‘Noth- 
ing the matter with that,” he said. “Jack 
up the rear end and we'll have a look at the 
brakes.” 

But the brakes weren't dragging. 

“It must be the engine,’’ Gus said. He 
replaced the thermostat. Then he checked 
the carburetor and the timing. Both were 
O.K. 

Gus whistled tunelessly as he stared at 
the engine. Then he went over to the glass- 
fronted cabinet in which he keeps his instru- 
ments and precision tools, and came back 
with a compression tester. “What's that 
thing for?’ Wally wanted to know. 

“It shows up leaky piston rings, for one 
thing,” Gus told him. “Sometimes a bad 
piston or bad rings cause overheating. He 
took out all the spark plugs and dropped 
about a teaspoonful of carbon remover in 
each cylinder. ‘That'll help loosen any gum 
that has formed on the rings or valves,” he 
explained. “You get into the car, open the 
throttle all the way, and step on the starter 
when I tell you to,” he instructed Wally. 
Then he pressed the tester’s rubber adapter 
in a spark-plug hole and commanded “shoot!” 
As the engine turned over, the hand of the 
tester moved across the dial and stopped at 
a little over a hundred pounds. A test of 
each cylinder gave the same _ reading. 
“O.K.,” he said. “The compression is good, 
and every cylinder is the same. Put the 
spark plugs back in, Wally.” 

He went over to the glass-fronted case and 
came back with another instrument. “It's 
a vacuum gauge,” he said just as Wally got 
his mouth open to ask a question. ‘When 
an engine is normal the indicator hand 
shows 18 inches or more of vacuum and 
stays steady."” He connected the tester’s 
hose with the intake manifold. “Start her 
up. ... Now keep her running steady at 
just a little over idling speed.” 

The hand moved to 
18 inches, and stayed 
there. 

Gus nodded. “That's 

right,”” he observ- 
ed. “There must be 
something eise.”’ 
He did a half minute 
heavy thinking. 
Then he drew the bay- 
onet gauge out of the 
oil filler, and dabbed 
with his fore- 
finger. “Mighty heavy 
oil,” he said. “What's 
on the clock?” 
pade 


Con- 


tinued on 218) 
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HOME and WORKSHOP 
ley FROM WALT DISNEY’S MAGIC REALM 








Casey Junior, the hard-working little locomotive, and } r 
y g n ts) @) ry 





Dumbo’s circus in winter quarters... All easy to make SOF ay) 


NEXT PAGE 


This wooden toy is patterned after a 
plaster model of Casey Junior built 
by Walt Disney's Character Model De- 
partment. The plaster original is shown 
on our Home and Workshop cover 





To make Casey Junior, shape a block of 
pine and drill the various holes to a turn- 


ing fit for the axles, which may be cut 
from round metal curtain rod. Glue on the 
boiler, cylinder blocks and cylinders. Both 


steam pipes can be cut from a wooden cur- 
tain ring. Cylinder ends are cardboard 


or thin veneer. Cut a slot in each rear 
one for the piston rod. The cowcatcher 
is a solid piece, filed or sanded to shape. 


You can turn the wheels in a lathe or 
make them by gluing cardboard disks to 
slightly larger sections cut from a rolling 
pin or curtain pole. The small wheels can 

By Hi SIBLEY be made by gluing together two fiber 
faucet washers of different sizes. Drill 
HILDREN love the fanciful creations of all the wheels to fit the axles very tightly, 
C that master of the play spirit, Walt Dis- and rivet over the ends of the latter. 
ney They are sure to be captivated by the Dowel may be used for the stack and 
hard-chugging, almost human little locomotive steam dome. The whistle is turned or 
Casey Junior” in the new Disney release’ whittled to shape Drill holes into the 
Dumbo What is more likely to delight a boiler and glue in these parts. Glue and 
child than a sturdy wooden toy locomotive to brad the sides of the cab and the cars to 
pull around, attach cars to, and use with the’ the ',” thick endpieces. Use heavy wire 
cut-out circus animals, cages and buildings to represent the undercarriage of the 
wn in the following article (pages 148-150) ? cars and for the handrails at each end 
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Here's work for Casey Junior. The 
circus car, like the locomotive, 
can be made from wood scraps. 
See next page for Dumbo's circus 


“<> GLE ENDS TOY BELL ON 
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23x42 WHITE PINE, 
FLATTEN ON BOTTOM 
EXCEPT AT FRONT 


SHAPED 
BLOCK 





DRIVERS MAY BE 
BUILT UP OF TWO 
DISKS OR LATHE 
TURNED IN ONE 
PIECE 























UMBO, the baby-elephant circus star in Walt 
D Disney's new picture, spends the winter in snug 
quarters under the warm southern sun. Here are 
simplified toy circus buildings, animals, and per- 
formers (see additional drawings on page 150). 
You can make them from scraps left over from 
larger projects. 

Don't forget to cut a hole in the floor of one wing 
of the animal house so that it can be slipped over 
the giraffe. Lead disks for mounting the larger 
figures can be cast in a thoroughly dry plaster mold. 
Thin steel wire for mounting the bareback rider and 
the tight-rope performer can be bought from a 
model-airplane supply house. 

Dumbo himself may well be made a little larger 
than scale size, but you can draw him larger or 
smaller by altering the size of the squares. Make 

the tent of tin or cardboard, cut an 
opening in one side, and glue cloth 
over all for a realistic effect. Pen- 
nants are cut from colored paper 
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f aap METI T TP 
ivedD in Pouce Houses 


- THEN PLANNED A PRIZE-WINNING HOME 


NYONE who has 
A lived in fourteen 
different houses should 
know something about 
the merits and defects 
of the average Ameri- 
can small home. And 
that’s exactly what 22- 
James Peter 
Callmer, fourth-prize 
winner in our $1,000 
house-planning contest, 
did before he had even 
finished his high-school 
course. It may seem an 
impossibility, but the ex- 
planation is a simple 
one. His father, an Au- 
rora, Ill., carpenter, 
would build a house and 
then move into it and 
live there until it had been sold, whereupon 
the family would pack and move again. 

This strange experience, coupled with in- 
terest in his father’s work, inspired young 
Callmer with the ambition to become an ar- 
chitect, and he enrolled as a student in a 
five-year architectural course at the Univer- 
sity of Illinois, Uroana, Ill. At the time 
he entered the POPULAR SCIENCE house con- 
test (see P.S.M., Feb. ‘41, p. 140, and Oct. 
41, p. 138), he was in his fourth year there 


year-old 


James P. Callmer, 
whose design won 
fourth prize, is 
studying at college 
to be an architect 


JANUARY, 1942 


and awaiting a call to serve in the Army 
Callmer had to do some magical budget- 
ing of his time in order to get his entry 
ready for the contest. It was necessary to 
earn part of his college expenses by working 
in a kitchen and designing decorations for 
dances; his duties as vice president of the 
Alpha Chi Rho fraternity also took up time, 
and his college schedule was heavy. He 
found, however, that he could do most of 
the general planning after he had gone to 
bed. Instead of counting sheep, he visual- 
ized room arrangements and house elevations. 
In his preliminary planning, he paid spe- 
cial attention to saving steps for the woman 
of the The kitchen, he believed, 
should be as near as practicable to the 
front door. The living room, dining room, 
and kitchen were designed first, and the bed- 
rooms, bath, terraces, and garage added 
The back terrace connected with the 
kitchen in such a way as to serve as a sum- 
mer dining place. He bar in the 
kitchen for use both as a breakfast bar and 
worktable. 
After he had made his rough sketches, 
Callmer did the actual drawing in one day 
the final day on which entries could be 
mailed—-and, because cof a mix-up, almost 
didn't get it in. He found that the drug- 
store post-office substation to which he took 
the bulky package was closed for the night, 


house. 


was 


added a 
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but he persuaded the proprietor to weigh 
the entry and sell him stamps. Then he 
went to the main post office, which was also 
closed, only to find the package would not 
fit into any of the slots. 

In desperation, he flapped the cover of 
one of the slots until he had attracted the 
attention of some night post-office workers 
The package was accepted and he thought 
his troubles were over, but the next morn- 
ing it was back on his desk, marked: “In- 
sufficient postage.’’ However, the postage 
proved to be correct, and the postmark of 
the night before had already been stamped 
on the package, so he got in under the wire 

To supplement his drawings, Callmer sub- 
mitted the following brief specifications, to- 
gether with the required statement that he 
wes not a professional architect or an em- 
ployee of POPULAR SCIENCE 


SPECIFICATIONS 
House size—60'x39 
Cubage—22,000 cu. ft. 
Cost of house-—-$7,700 
Plot size—75'x125 
Cost of plot—-$500 
Size of family-—-Two adults, two boys 
Income-—$2,500 per year 


CONSTRUCTION 
Foundation. Footings: continuous-poured 
concrete. Waterproofing: tar felt, all walls 
and floor. 
Structure 
1”x12 
paper, 1°x6 
rior plywood 
flooring (shiplap laid diagonally). 


Exterior walls: 2”x4 studs, 
vertical redwood boards, building 
vellow-pine sheathing. Inte- 


Floor: wood joists, sub- 


Young Callmer finds relaxation at his fraternity 
house with two of his fraternity brothers at the 


University of Illinois. Callmer is in the center 
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Roof. 2”x6" yellow-pine rafters, 1°x4”" nail- 
ing strips, wood shingles. Deck over garage: 
wood ceiling joists and roof rafters. Finish: 
metal. 
Chimney. Common brick, 
lining, patent throat damper. 
Sheet metal. Flashing, gutters, and leaders: 
galvanized iron. Garage roof: copper. 
Insulation. Rock wool between rafters and 
studs. 
Windows. Sash: wood, white-pine casement. 
Frame: redwood sills, white-pine jambs and 
heads. Glass: grade B, single strength. 
Stairs. Pine treads and risers. 
Floors. Living room, bedrooms, and halls: 
x2” white oak, second grade. Bathroom: 
tile, mat glaze. Kitchen: pine, covered with 
linoleum. Terraces brick laid in 
2” bed of sand. 
Wall Natural waxed 
Kitchen and bath: plaster and paint. 
Woodwork. Trim and cabinets: white pine. 
Hardware Interior and exterior: ham- 
mered black iron. 
Electrical installation. 
Switches: toggle. 
Kitchen equipment. Stove: 
Refrigerator: Kelvinator. 
Cabinet: to be built to detail. 
Laundry ¢ quipment, Sink 
ment laundry tray. Washing machine: Thor 
washer and mangle. 
Bathroom equipment. 
tub, and toilet: Crane. 
Plumbing. Pipes: wrought iron. 
Heatiny. Gravity warm-air system 
ducts. Water heater. 
Special equipment. Radio outlets in living 


terra-cotta flue 


common 


coverings. plywood. 


Wiring system: BX. 


Westinghouse. 
Sink: Crane. 


two-compart- 
Lavatory, built-in 


with 


room and game room. 


Time for planning a prize-winning home had to be 
budgeted, most of the preliminary work being done 
at night. The final drawing was made in one day 
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When a spoon is used to skim jelly 
the froth usually floats about just 
out of reach. A new vegetable brush 
does the job in record time. Froth 
adheres readily to the bristles, but 
is easily washed off with hot water 


ING THE HOME 

















To keep a recipe card in sight 
when cooking, use a paper clip 
fastened to a suction cup. At- 
tach this to a wall or cupboard 
door. A little glycerin on the 
rubber will make it hold firmly 



































Pack your gifts with peanuts! They prevent small 
articles from rattling, but add little weight to moist while ironing the other, put it in a wet 


the package and, of course, car, finally be eaten 
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An inexpensive luggage rack 
such as used in hotel rooms 
makes an excellent portable 
stand for an electric roast- 
er. Fit rubber-tired or or- 
dinary casters to the legs 








A wastebasket to match a linoleum, floor is made 
from a scrap of the linoleum and the top of a 
broken stool. Insert tabs so that they are in- 
side. Tack at the bottom, and tape the top edge 





To keep one part of a double curtain clean and 


flour or sugar sack pinned to the ironing board 
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SHIPSHAPE 

















Coat hangers cannot slide 
about if hung from a piece 
of heavily galvanized chain 
inserted in the clothesline. 
Garments so suspended stay 
separated, hence dry faster 





Metal house numbers mounted with |'2” lengths 
of windshield-wiper tubing as above, display a 
novel shadow effect and will not cause corro- 
sion stains as they do when nailed to the wall 


‘- 











When painting wood, it is often 
necessary to seal knots and sap 
pockets with shellac. A mucilage 
bottle makes a handy container 
and applicator for this purpose 














Old mirrors can sometimes be saved 
by scraping off the flaked silver 
to form attractive designs or sil- 
houettes. Apply black or aluminum 
paint, then back with black enamel 























Unused drawer space in a kitchen table can be used 





lf your dog's feed pan slides about as he eats, 
try fastening it down to a heavy board with two 
nails and a strip of inner tube with two slits 
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for storing big trays. On a circular saw, cut two 


grooved guides to fit the table and allow the trays 


to slide freely. Fasten these inside the legs, and 
paint them to match. A dowel glued into table top 
and rear rail keeps trays from sliding in too far 
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By J. E. BULLARD 


NE of the most satisfying projects the 
O handy man can undertake is home 
At a comparatively low cost 

1 room can often be brought 


modernization 
for materials 


up-to-date and the entire house thereby 
made more livable The accompanying 
photographs show how one wall of an out- 


moded kitchen was remodeled. The old sink 
ind laundry tubs were discarded in favor of a 
i washing machine. These 
cabinet that provides a 
is well as useful 


modern sink and 
were housed in a 
great deal of storage room 


working space on its counter top 
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The operation was a success! Left and above, same kitchen 
before and after, The cabinet conceals a washing machine 


~ 
> 





Face Lifting 


} ] f 


The ends, floor, top and doors are all of 
Although linoleum will do for 

this instance black 
board, '.” thick, was 


3 plywood. 
counter covering, in 


pressed composition 


used. The same material covers the wall for 
about 17” above the counter top 
It was necessary to install the washing 


that it 
necessary 


machine so might be removed for 
servicing if The left end of the 
cabinet and that portion of the front cover- 
ing the machine were built as a unit, which 
is held in place by two bolts and one screw. 
By removing these, the entire left end can 
be slid away. 

The first step in constructing the cabinet 
is to mark out on the floor the outline of 
the base as shown in the construction draw- 
ings on one of the following 
1” by 4” strips on edge along the lines, and 
carefully scribe and plane them to fit any 
irregularities of the floor so that the up 
per edges will lie in one level plane. These 
fitted pieces, with the exception of those be- 


page Ss. Set 
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END VIEW 


a 


4 *2 RUNNERS~ 




















Semaeee 


At left, blocks screwed to the doors hold large 
frying pans. There is ample room in the sliding 
bin for lids and lighter utensils. Two drawers 
above it hold table silver and cooking gadgets 


















































Above, working drawings for the sliding bin. The runners can be ripped from an old table 
leaf such as can be found in most attics. Use screws instead of nails for greater rigidity 


for the hitchen Sink 


longing to the detachable compartment, are 
then nailed to battens, which are themselves 
nailed or screwed to the floor. Nail cross 
battens where the supporting posts for the 
sink are to be placed, and fasten another to 
the baseboard with wood screws so that its 
upper edge is level with the top of the 1” by 
4” strips. 

Upon this foundation is nailed a 26” by 71 
floor of 4%” plywood, which overhangs about 
3” at the front and right side to provide a 
toe space. This cabinet bottom is not car- 
ried into the washing-machine compart- 
ment; the machine rests directly on the floor 
of the room. 

The front uprights between the doors and 
at each end are 1” by 3%” by 27”. They 
are nailed in front of the cabinet floor, and 
3%” by %” strips are fitted between them to 
form a flush surface for the doors. These up- 
rights can be nailed to the 2” by 2” sink sup- 
ports, which are in turn fastened to the floor 
with small iron brackets. The sink frame- 
JANUARY, 
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work, of 1” by 514” pieces, is screwed to 
these supports and to similar ones at the back. 

A 1” by 51,” apron extends across the tops 
of three front uprights and flush with them. 
This can be nailed to the sink supports. 
Across the washing-machine compartment 
this apron takes the form of a sliding panel 
fitted with dummy drawer fronts. The draw- 
er fronts under the sink also are for the sake 
of appearance only. At the right end, open- 
ings are cut for two real drawers, and a 
sliding bin is fitted beneath them. 

The counter top, also of %” plywood, over- 
hangs the front by 1”. A hole is cut in it 
for the sink, and its edges are rabbeted to 
bring the sink rim flush with the top surface. 
This can be done with a rabbeting plane and 
a chisel. 

In making the original, a coating of casein 
glue was applied to the plywood top, the 
angle molding was slipped on the back edge 
of the 4” thick composition board, and this 
was weighted in place with sandbags. The 
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Shaped molding was nailed to the wall, 
glue was applied to the latter, and another 
board was pressed against it by of 
pieces of against the opposite 
wall, until the glue had set 

The outer-edge molding was fastened to 
the top with screws, but that on the inner 
edge of the sink opening could not be se- 
cured in this way to the thin composition 
board. Instead, the ends of the nailing-strip 
portion of each cut to shape as 

the drawings, the short 

glued to the board, and the long 
slipped into place with the cut-out lugs bent 
iown These lugs were ther bent back 
hind the short to lock the molding 
firmly 

All doors can be cut from 4, 
They rabbeted at top, sides, and bottom, 
and é the three 
outer € 

Any edge 
with plastic 
papering produces a 

Knife racks were fastened to the insides of 
the doors on the washing-machine compart- 
ment, as well as a small rack for a few tools 
commonly used about the house. To the in- 
side of the doors at the right end are screwed 
blocks that hold two large frying pans 

One door under the sink is fitted with 
wooden brackets to hold a wire drain basket 
The other has a rack for soap powder and 
cans of kitchen cleanser. Fastened to the 
framework supporting the sink is a sheet- 
metal box in which a soap dish, pot cleaner, 
and a small scrubbing brush may be kept 
Both the drawer bottoms and some parts 
the knife racks can be made of left-over 
Drawer fronts 

shown were 


means 


wood braced 


piece were 


in pieces 


shown 
ones 


be- 


pieces 


plywood. 
ire 
it the meeting edges Bevel 
of each door 60 deg 
lefects in the plywood are filled 
composition wood. A final sand- 
surtace 


ive 
dges 


smooth 


ot 
pieces of composition board 

and runners for the cabinet 
ripped from old table extension leaves such 
as can be found in most attics. The cost of 
all building materials, including lumber, 
molding, hardware, and incidental supplies, 
but not the sink, was less than fifty dollars. 
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At left, how the drawers 
are made. Left-over com- 
position board will do for 
the drawer bottoms. Below 
how the dummy drawer front 
slides out to the left so 
that the top can be opened 














Directly above, pulling out a section of the top so 
that the washing machine can be reached from 
above. Details of the sliding top and panel are 
shown in the drawing at bottom of the facing page 





| 














How molding is fastened to sink opening without 
screws. The short corner pieces are fitted first 
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SINK SUPPORTS 1°x 5%" 
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FIREPLACE UNITS FOR OUTDOORS can be obtained 
ready built, at reasonable cost, with a steel super- 
structure, heavy bar-type top, and solid oven 
and grate doors. The grate is adjustable in height 
for charcoal or other fuel. An accessory unit, 
the vertical grate shown in front of the low chim- 
ney, is for steaks. Three sacks of mortar, 20 fire 
bricks, and 319 face bricks are needed to com- 
plete the job, but a 6’ chimney will require the 
use of 81 more face bricks. 





SWIVEL ELECTRIC LIGHT SOCKETS (at right) can 
be turned to a 90-deg. angle with the base 
and rotated in a complete circle. Their 
special design prevents twisting of the con- 
necting wires inside, and a spring tension 
compensates for wear and keeps the socket 
fixed at any angle. Several styles are avail- 
able, with or without extension tubing. 















VENTILATION FOR KITCHEN OR BATH can be in- 
cluded in new construction plans or easily 
installed in homes already built, the chief 
requirement being an air duct and a space 
12” by 20” and 4!” deep between ceiling 
joists for a motor and blower hidden behind 
a polished or enameled grille. Draftproof 
shutters at each end of the duct are de- 
signed to open and close as the turbine 
blower is started or stopped. Operation of 
the unit is controlled by a wall switch. 

















Grille, blower, and motor of this ventilato: 
ore easy to remove. Cleaning may be needed 3 


once a year, oiling about once in two years 
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QUICK-DRYING SOY-BEAN PAINT, which uses 
water as a thinner, is available for appli- 
cation over plastered walls or wall paper 
without sizing The paint comes in the 
form of a paste and is mixed with water 
in the ratio of a half gallon of water to each 
gallon of paste. Its soy-bean protein bind- 
er is said to give it additional adhesive 
qualities and to eliminate the odors some- 
times associated with other water colors. 
Drying is so rapid, according to the mak- 
ers, that a room painted one day can be 
put in use the next, and one coat is often 
all that is necessary. The paste is made 
in a variety of decorator'’s colors. 


FINISHED HARDWOOD FLOORING, 
1,” thick, can be laid direct- 
ly over an old floor, or on 
subfloors or concrete, the 
boards being cemented to the 
base with an adhesive ap- 
plied to the felt backing of 
the sections and to the old 
floor. When this has dried, 
the new flooring is laid in 
position and firmly tapped 
with a rubber mallet. The 
thickness added to the old 
floor being only about 1,” 
the necessity of changing 
baseboards, door casings, or 
radiators is eliminated. The 
flooring comes in several de- 
signs and woods—tile, ran- 
dom-width planks, and 
ket-weave, and light or dark 
white oak, walnut, and teak 
The tile sections are 9” by 
9”, and the basket-weave 12 
by 12”. The floor sections 
are machine sanded at the 
factory, sealed with tung oil, 
burnished with steel wool, 
filled with a silex filler and 
hand rubbed, and polished to 
a hard-wax surface for re- 
sistance to wear, abrasion, 
scuffing, and denting. 


bas- 
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THREE-WAY PLUGS WITH BUILT-IN FUSES give 
added protection to the small motors in 
such constant use throughout the home and 
in the home workshop, and prevent the cut- 
ting out of an entire circuit each time a 
short occurs. The plugs themselves are 
constructed of a hard-rubber compound 
which is difficult to damage or crack. The 
prongs with which they are fitted are of 
the twist-to-lock type—-once the plug is in- 
serted in the socket, a slight twist to the 
right will automatically lock it in place. 


Laying hardwood floor planking on a concrete base. Above, the 
adhesive is applied to the old floor, and, below, after it has 
dried, a board is laid and tapped firmly with a rubber mallet 
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JOSEPH ARONSON 
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pier engineered, easily construct- 
ed furniture is the order of the day in 
Army-camp recreation The designs 
illustrated on these and the following pages 
made by amateur carpenters with 

common materials such as 2 


rooms 


in be 
hand tools and 
by 4's, plywood panels, and surfaced boards 
of standard thickness 
So simple and serviceable are these pieces 
that they will withstand more than ordinary 
usage. They are quite suitable, too, as extra 
furniture for a beach or lake cottage, moun- 
tain cabin, or hunting lodge, and could be 
built on the spot, if necessary, from what- 
iterials are locally available 
This can be made 84” or 50” in 
length, or reduced to 28”, if desired, in which 
ise it becomes an armchair. If upholster- 
talent is available, loose pad cushions, 
the familiar beach roll, may be made 


ever m 


Nettee 


ing 


like 
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for the seat, which then will almost pass as 
The framework is made mainly 
from dressed “two by fours,” which are 
about 1%” by 3%” finished size the 
list of meterials on page 165) 

First, saw two seat bases and two back 
supports to the shapes shown in the end 
view. The squares may be used for draw- 
ing full-size patterns of these parts. Join 
each pair with an end-lap joint—that is, 
notch each piece halfway into the other. 
Then make the two front legs. Note that a 
flat these faces toward the front. 
Lay one seat base over one of the legs at the 
correct angle and mark it so that it can be 
notched %” deep to receive the base. Notch 
the other leg to make a pair. Make two 
back legs, but note that they are used with a 
narrow edge facing the front. Two arms 
should now be made, and these are notched 

A deep at the rear end to fit the back 
‘supports. . 

Assemble the two end frames. It is just 
as well, however, to leave off the arms tem- 


a sota. 


(see 


side of 
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) Pece A settee designed for Army recreation 








, ES ee rooms, but equally suitable for use in 

> es” en aee ae . ” “ 

i. — ATS WITH an ordinary “rumpus” room, on the lawn 
ne | > tw ¢ 

{ & ee er porch, or in a summer cottage. With 

) 

d phe Side it can be used the small table shown 


above (see page 165 for working plans) 








porarily or to remove them 
after they have been fitted so 
that it will be easier to apply 
the slats. Large screws or car- 
riage bolts should be used for 
fastening the parts 

Join the assembled ends with 

2” by 3” stringer in front and a 2” by 4 

it the back. The should be pre- 

vared by beveling the outer edges as shown. 
‘asten them with countersunk flathead 
ood screws 

Low table. The 

24” to 20” bv 60 
table 


slats 


size may 
, and the 


vary from 16” 
piece will serve 
bench, footstool, or what 

will. The framework consists of 2” by 
ck assembled with dowels or mortise- 
non joints. Large may be 

d for the stretchers. The top is made of 
by 4” boards or other available material 
fastened by driving screws up through the 
apron from below. 
Double writing 


coffee 


ck Ww els 


table. This has a trestle- 
stock and a 
Note that 
rails are 
cleats. 3oth the 
their thickness for 
the top, then 
Zz a vertical dividing panel. 
Facings are added as shown to form sta- 
tionery racks. Dowel joints are best for the 
framework, but large screws and glue may 
be used, if preferred. 

Reading table. Plywood panels %” thick, 
if available, can be used in constructing this 
materials), in which case 
will be sufficient 
will assure a 


type framework of 2” by 4 

plywood top stiffened by cleats 
the upper 
notched to receive 
ripped to half 
1 distance of 8 


cross members or 
these 
posts are 
‘ from 


rrooved to receive 


table (see list of 
nails, if plentifully used, 
However, glue and dowels 
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Plywood forms the top, shelves, 
uprights, and facings of this 
reading table. Reénforced with 
stringers beneath the top and 
cleats running at right angles to 
them, the piece is very sturdy 


more substantial job. In the absence of ply- 
wood, solid stock may be used by modifying 


the design. Fasten the the braces 
with screws from below. 

Finishing. Careful finishing is the best 
guarantee that these pieces will not look 
like a rough carpentry job. Countersink all 
flathead screws and set all nailheads. Round 
all edges. Sandpaper the exposed surfaces. 

What type of finish will depend to some 
extent upon the wood. If clear stock, such 
pine, fir, or redwood, has been 
used, a natural finish may be chosen. Per- 
haps the simplest method is to use colored 
wax, or clear wax over a stain. In the lat- 
ter case, let the oil or water stain dry thor- 
oughly and seal it with a water-thin coat of 
shellac. Sand this lightly and apply coats 
of paste furniture wax or automobile wax. 

Wood of inferior quality or salvaged lum- 
ber should be painted. First shellac all 
knots and sappy spots; then apply a prim- 
ing coat and putty all holes and cracks. Fin- 
ish with two or three coats of paint. In case 
the furniture is to be exposed to the weath- 
er, a suitable outdoor paint should be used; 
or, if a natural finish is preferred, use out- 
door spar varnish over the stain and omit 
both the shellac and the wax. 


top to 


as dressed 


Nest month: 
all pu pose 


A vame cabinet, sawbuck table, 


ound table, and magazine rack. 
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LIST OF MATE 


FOR 7’ SETTEE 


Front legs 
Arms 

3ack legs 
Seat bases 
Back supports 
_STRETCHER Ig DOWEL 
3ack stringe! 
Front stringet 


Slats 


READING TABLE 


Utility is the word for this low table, which 1 Top (plywood) 
is constructed of |" by 4" boards laid on a 
framework of 2" by 3" stock. Varied in size, 2 Uprights (plywood) 
it will serve any recreation room as coffee 

table or bench, or in half a dozen other $ Facings 

ways. The finished drawing is on page 163 
4 Shelves 


2 Reenforcing cleats 


2 Stringers 











Plywood is employed again to 
top this double writing table 
set on a trestle-type frame 
of heavy 2” by 4" stock. The 
dividing panel and facings, 
also plywood, make excellent 
racks for holding stationery 
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Fret-sawing becomes a fascinating task when done on a power-driven scroll saw. It is easy to do quick 
and accurate work after a little practice. At right above, principal parts of a typical saw mechanism 


By EDWIN M. LOVE 


ie modern scroll saw might be called 
the embroidery machine of the work- 
shop. Few operations are more fascinating 
than that by which this tool makes lacework 
of wood. Almost every step of the work,is 
fun, and the suspense of watching beauty 
take shape under the flashing blade is 
matched only by the satisfaction gained 
from the finished piece. The scroll saw is, 
furthermore, one of the safest of all power 
tools. With a little instruction, a child can 
operate it safely. 

But fret-sawing is only one of the mani- 
fold uses of modern scroll saws. They will 
work lumber up to 2” in thickness, saw 
bone, plastics, and metal, cut duplicate 
patterns from sandpaper 


paper or cloth, 
contours, and do rapid filing on various 
materials. 
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How is a scroll saw set up? 


OUNT the machine on the bench or 
M other support and align its pulley with 
that of the motor. The V-belt should be just 
tight enough to run without whipping. Some 
scroll saws have an arrow on the crankcase 
indicating the direction in which they must 
be driven. Reverse the motor rotation if 
necessary, or turn the motor end to end, to 
conform to this. Running the saw in the 
opposite direction may loosen the crankpin 
and cause extensive damage. Be sure to 
check crankcase lubrication if the saw is of 
the type that should be filled with oil. 


What kind of blades are used? 


CROLL-SAW blades range in size from 
barbed threads of steel scarcely thicker 
used chiefly in making 


than a horsehair 
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jewelry—to stiff ‘saber’ blades from 1%” to 
1,” wide. A good general rule is to choose 
thick, coarse-toothed blades for heavy work, 
or for rapid sawing of work that is to be 
finished smooth by other means afterwards, 
and to use fine-toothed blades for intricate 
cutting or where finishing is impractical. 
Pieces broken from old band-saw blades 
often work well in a scroll saw for work 
that calls for heavy cutting. 

A large or medium-size blade can be re- 
sharpened by filing. Clamp it in a vise so 











To saw long pieces, insert the 
blade at a right angle to the 
frame. Some tables can be turn- 
ed for bevel-cutting long stock. 
Below, typical table mountings 


that about 1” of it projects, and file this 


while holding the free end. Release and re- 
clamp the blade to expose another section 
for sharpening. Carefully filed blades will 
frequently be found to cut faster and 
smoother than new ones. 

Another kink often used when cutting 
thin stock is to shift the blade up or down 
between the chucks, or to use a false table 
under the work after part of the cutting has 
been done, in order to bring a new part of 
the blade into play. (Continued) 


TRUNNION 
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In bevel sawing, always keep the work on one side 
of the blade. Below, ripping with auxiliary fence 


*) 
| 
} 








Sanding with an attachment clamped in the lower 
chuck. The abrasive sleeve can easily be replaced 
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How is a blade inserted? 


N MOST scroll saws one end of the 
O blade is clamped between the jaws of 
the lower chuck, the teeth pointing down. 
Lift out the soft-metal table insert to bring 
this chuck into view. Clamp the other end 
of the blade in the upper chuck, and tighten 
the tension to suit the work and the blade. 
Adjust the roller to touch the back of the 
blade lightly, and the slotted guide to engage 
the blade just back of the tooth gullets. Set 
the hold-down only firmly enough on the 
work to prevent the latter from jumping. 


How is fret-sawing done? 


RACE the design on the best side of the 
voc and bore holes in the waste portion 
of all inside cuts to admit the blade. Either 
do this with a piece of waste clamped to the 
underside of the work, or sandpaper off any 
splinters left by the bit, in order that the 
work may not catch on the table insert. In 
choosing a blade, remember that although 
coarse ones usually cut faster, time is often 
saved by using a fine blade that cuts so 
smoothly as to make sanding unnecessary. 
Usually the saw may be driven at its high- 
est speed, except when sawing very hard 
woods, when a lower speed may be advisable. 
Split the line so that the kerf or saw slot is 
in the waste wood. Cut the large curves 
first, skipping the small ones, which can 
usually be approached from two directions 
after the slower curves have been cut. How- 
ever, with narrow, thick blades that can be 
turned in their own widths, it is often possi- 
ble to follow the lines continuously, pro- 
vided that a slight rounding at corners is 
not objectionable. 


What is duplicate cutting? 


HIS means cutting two or more pieces to 
te same pattern at once. Pile together 
as many layers of stock as pieces required, 
placing the pattern on top. Nail the stack 
with brads driven into the waste wood and 
clinched beneath. The writer has cut hun- 
dreds of names for novelty pins from 'x 
three-ply hardwood by making a “pad” of 
five 6” by 8” rectangles, and using a thick 
1 16” blade. The saw will cut such a pad as 
fast as the line can be followed, the stack is 
easier to handle than a single piece, and the 
cut is smoother. Very thin plywood can be 
stacked for making scroll-sawed greeting 
cards, and as many as 100 paper cut-outs 
can be made at one time by the pad method. 
Thin plywood must be used at the top and 
bottom of the stack; nails are then driven 
through and clinched over underneath. 

For all duplicate cutting the table must 
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be set exactly square. An easy way to check 
this is to clamp the table lightly, make a 
test cut, and reverse the work to see if it 
fits against the blade, as shown in an accom- 
panying drawing. Tap the table with the 
fist to shift it, and lock it in the square posi- 
tion. It is a good idea to use the blade guide 
beneath the table whenever possible. 


What method is followed in inlaying? 


HIS method will be treated in a later 
article. Simple inlaying, or intarsiatura, 
consists of cutting a pattern from veneer 


and sinking it flush into a piece of wood of a 
contrasting color. 


How is heavy work handled? 


U 


SE thick, coarse-toothed blades, and 

leave a little stock for smoothing, if the 
cut is to be finished. Saber blades are pre- 
ferable in most cases. For bevel cutting, 
tilt the table at the required angle, and the 
hold-down also, if it is adjustable. Make the 
entire cut with the work on the same side 
of the blade; if the work is swung to the 
other side, the bevel will be reversed. 


Are sanding attachments really useful? 


HEY work very well. Some are simply 
toe faced with sandpaper and hooked 
on pins held in the chucks. One attachment 
uses a sandpaper sleeve and is held like a 
file in the lower chuck only. Operate the 
machine at a slow to medium speed, sliding 
the work from side to side and applying 
light pressure. Fine sandpaper requires the 
slowest speeds. Bastard files broken to suit- 
able length are excellent substitutes for 
sanding attachments. They cut almost as 
fast as sandpaper, wear indefinitely, and 
can be cleaned with a file card. 


How is metal cut on the scroll saw? 


ERY much like wood, but at slow speeds 
je with blades having teeth fine enough 
so that two or more span the thickness of 
the sheet or stack to be sawed. Aluminum 
can be cut at fairly high speed and with 
coarse teeth, but harder metals demand 
slower speeds and finer teeth. Plastics work 
much like soft metal or hardwood plywood. 
With some types too rapid cutting results in 
gumming or discoloration due to heat. 


What types of files may be used in 
the scroll saw? 


ward to draw the work against the 
table, are best, but ordinary files also can 


M ACHINE files, with teeth pointing down- 
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In photo, filing a 
sawing tubing 


Above, some scroll-saw hints. 
stack of aluminum cut-outs. Below 


be adapted. The regular table insert usually 
cannot be used, but one should be cut to suit 
if the metal is thin enough to require sup- 
port close to the file. A false table of 1,” 
plywood also can be used. Keep the speed 
slow. At high speeds the file will simply 
scrape the work without cutting. The finer 
the file, the slower the speed should be. 
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SWINGING OUT ON A DOOR 
new gas range 


ing it when done. The device is circular 





PICKING UP HAIRPINS from 
the floor is kept from being an 
exercise in bending by using a 
magnet on the end of a plastic 
stick (below). Groping around on 
the floor, with consequent damage 
to skirts and stockings, is avoided. 
The little magnet is round and 
is attached to a disk, which is 
part of the 20” long handle—just 


long enough to prevent stooping. 
The gadget is finished in white 


the broiler attachment of this 
s easy to get at for turn ng the meat and remov- 
and the pan and grill 


lift out from a rack which rests on a vertical screw for adjusting 


its distance from the top flame. The grill is 14 


and it will hold two medium-sized chickens or 7 


CUBES OF A CLEANING SUBSTANCE thot dis- 
a new household aid. One cube 
a half-gallon of noncaustic 


solves in water are 
is sufficient to make 
and nonacid fluid, which can be used on woodwork, 
washable wall paper, and upholstery as well as for 
general cleaning. Each package contains 75 cubes 


in diameter 
lb. of steak 


NONSLIP NAIL BRUSHES are a recent arrival 
from London. The plastic back is designed for a 
firm grip in wet, soapy hands, and is hooked for 
fitting over the rim of a bathroom glass or as an 
aid to standing the brush on end. Black bristles 


ore reénforced and set into a self-draining base 
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VENETIAN BLINDS THAT ADMIT A GLOW 
when drawn instead of shutting out all light 
are made with translucent fabric slats which 
give as much privacy as the ordinary opaque 
wooden ones. Another feature is an attachment 
(two metal clips fastened to the tapes) that 
will permit the opening or closing of the lower 
or upper section independently, yet they can 
also be operated as a unit. Being flexible, the 
slats are easy to dust; they are also washable 
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STEAMING IS CONTROLLED without pressure in 
this new iron, and may be stopped entirely without 
emptying the water when straight ironing is to be 
done. A knob on the handle regulates the amount 
of steam generated, and another on the top of the 
iron, marked in fabric names, sets the temperature 





Hand-blocked gay, modern patterns and colors 
are a special attraction for the kitchen to 
be had on the new translucent Venetian blinds 


ATTACHED BETWEEN MATTRESS and spring, this 
utility pocket with moistureproof lining will be 
found handy for toilet articles and a handkerchief. 
A stiff. cloth-covered board at the top is slipped 
between mattress and spring to hold it in place. 
A luminous button marks its location in the dark 














Colorful and attractive results are obtained with 
chicken bands linked together to form the novelty 
bracelet above. As a variation, small pendants or 
charms may be attached at intervals to the rings 


Novelty 
Bracelet 

Made from 
Chicken Bands 


IN JUST a few minutes you can make this 
gay novelty bracelet from celluloid chicken 
leg bands or markers. These come in vari- 
ous bright colors and several sizes—',”, 
9/16”, 11/16", and % They are sold at 
trifling cost by the package in many hard- 
ware stores; they can also be obtained from 
dealers in poultry supplies, and, of course, 
from large general mail-order houses. 

One marker serves as a fastener. Through 
this three markers are slipped and pushed 
close together. Then three other rings are 
slipped through them. Continue until a 
bracelet of the desired size is obtained. Slip 
the fastening ring through the last three 
rings. Four rings may be used instead of 
three, if desired, or a pattern may be ob- 
tained by alternating three and four rings or 
using two colors.—-_BENJAMIN NIELSEN. 


Leg bands are easily slipped through each other 
in threes or fours or in an alternating pattern 
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Cut the bowl in half across the grain and match it up with the 
grain of the handle so as to insure the most decorative effect 





Turned Wooden “Basket” for Flowers 
Blends with Your Furniture 


TURNED from hardwood, this ‘“bas- 
ket” for holding flowers is made almost neanone 
entirely on the lathe. A single disk of \ 
wood, large enough to be turned to 
Pt — - <l 1%,” thick and 4',” in diameter, is the 
‘4 bours only material required. Walnut or ma- 
Beginne) hogany is suitable for the average liv- 
3 hours ing room, but maple or cherry will also 
make beautifully ornamental pieces if they blend with 
the furniture. First, the bow] part is hollowed out and 
separated from the remainder of the stock on the face- 
plate, as shown in the drawing. This section is then 
cut in half to form the two sides. Next, the remaining i ee 
stock is turned into a ring 1.” thick and 12” wide TURNED FROM 
After the parts are glued together, sand off a portion REMAINING — 
of the bottom to furnish a base. Finish with several 
coats of shellac, sanding between coats. 





























ENRICHING BACKGROUNDS AND EDGES [LEATHER CRAFT—7] 


Backgrounds may be enriched by stippling 

with small end of modeler or ball point while 

V - Be leather is still damp. Use light tapping motion 
as at A, and be careful not to break through the 


A 


leather surface. Stamping tools of various dé 
signs are used by holding them at right angles 
(B). Tap them lightly with a mallet, but don't 


be made by filing nailheads to various shapes 
A leather worker's embossing carriage (C) with 
interchangeable wheels may be used. Run the 





wheel along a straightedge to insure straight 
lines, and use sufficient pressure to impose a 
clear design the first time over the leather. Open 
edges of pockets and belts may be enriched by 
creasing a line with single edge creaser (D). 
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DESIGNED BY JUAN OLIVER 


ECIDEDLY different, but very easy to make, 
this yarn holder is big enough to hold partly 


tinished work as well as a good-sized ball of wool 


The body of it is nothing more than a 6” diameter 
tin from a kitchen canister set. Cut a narrow slot 
the can to about 4” below the lid 
in the drawing. This is to permit 
yarn when work is kept inside. 
The head is a simple faceplate turning, drilled 
through with a ',” bit and counterbored at top and 
bottom to a close fit for two hard-rubber insulating 
bushings such as are used in electric-socket caps 
The yarn pulls out through this hole as the knit- 


in the edge of 


line, as shown 
tucking in the 


ting progresses, and steel and plastic needles of 
small diameter may stick up through it when the 


work is stored inside. Fasten the head to the lid of 
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the can with three roundhead wood 
screws. 

Saw the handle from %” plywood 
and drill the two ends for small ma- 
chine screws. Use two washers and 
two nuts at each side, one on the in- 
side of the can, and the other be- 
tween the can and handle, tightening 
just enough to allow the handle to 
pull up easily. The feet are sawed 
from “4” pine, with a deeper cut for 
the toes than for the heels. They 
are then attached with three round- 
screws 

Paint in slanted mustache, 
and pigtail. Color a short section of 
the handle to represent cuffs 
rate the canister with fanciful “Chi- 
nese” characters, dragons, or other 
appropriate markings. 


head 
eyes, 


Deco- 


This sinister shade of Fu Manchu really 
is very harmless, and he has a good heart, 
consisting of a ball of yarn that winds 
through the top of his head as knitting 


needles click out sweaters or other wear 
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% PLYWOOD 


Working drawing of the yarn holder, with 
dimensions for construction. The arms are 
shown as if hanging in a vertical line 
to present more clearly their true shape 
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PENCIL SKI 
TH 


bY 


One of the early percussion 


with hammer curved to strike the cap 


Ball-and-Cap Pistol 


IN HALF-SIZE SCALE MODEL 
WHITTLED FROM WHITE PINE 


By Carl G. Erich 


ARKING the change from flintlock to 
percussion firearms, pistols of this type 
were manufactured in this country during 
the second quarter of the last century. On 
the earliest models, the old flint hammer 
was used with the side lug; then a new type 
of hammer was substituted, and still later 
the cap holder was moved to the center of 
the barrel butt and the hammer curved to 
strike it, as in the model illustrated. 
The original of this pistol was made in 
Middletown, Conn., and carries a side-plate 
inscription giving the name of the manu- 


TCHES facturer, 


AUTHOR 


pistols 


R. Johnson, and 
the date, 1838. The model 
is half size, exactly 7 1/32” 
long over all and 27/32” 
thick, not including the 
hammer, which is carved 
separately and glued and 
doweled in place after the 
remainder has been com- 
pleted. 

Lay out the design on 
1,” squares and transfer it 
to 1” thick white pine. Cut 
out the trigger guard first, 
boring a hole on the inside 
and jig-sawing as in the 
method described for pre- 
vious models in this series; 
then saw the entire outline. 
A center line drawn around 
the sawed edge will serve 
as a guide in whittling the 
edges, and cardboard tem- 
plates will be a help in obtaining the correct 
dontours when carving the shape. Follow 
carefully the details in the accompanying 
sketches. 

Make small V-cuts, as shown, connecting 
points AA, BB, CC, and DD. Notice the 
course followed by AA around the front of 
the butt. The barrel may be bored ',” toa 
depth of an inch or more. Use pieces of 
dowel, rounded and slotted at one end, for all 
screws. The model may be left natural or 
colored. 

This and other historical firearm models 
described in past issues may be mounted to- 
gether on a panel. Glass placed in a frame 
extending out 1',” or so from the panel will 
keep them free from dust and neat in ap- 
pearance. The display should prove a center 
of interest over a mantel or on a wall of a 
den, library, or game room. 











Working drawing of a pistol 
of the ball-and-cap type. 
Carving the ramrod, shown in 
its holder underneath the 
barrel, is a delicate piece 
of work. The end should be 
hollowed as if to fit the 
ball which the pistol fired 
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How to Complete and Use Our 


Adjustable GROWLER 


for Testing Armatures 


By HAROLD P. STRAND 


O SIMPLIFY the work of fit- 
vae the pole pieces to the core 

the growler, the construction 
if which was described in the 
first part of this article (P.S.M., 
Dec 41, p. 193), the finished 
parts may be mounted upon the 
baseboard. This is preferably a 
shallow box made of %&” or '. 
thick oak or other hardwood. Di- 
mensions are given in the draw- 
ings, and Fig. 9 shows the ar 
rangement of the three units on 
the baseboard 

Both the receptacle and the 
toggle switch are of the surface 
type, and may be composition or 
porcelain. The test leads and the 
line cord enter through hard-rub 
ber bushings Four short 3/16 
bolts secure the growler to the 
base 

Figure 10 shows the base wir- 
ing. The taps for the series lamp 
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are soldered and taped. Use No. 18 flexible 
insulated wire for all connections, as well 
as for the two test leads. Slip rubber tub- 
ing over the winding leads where these pass 
through the base. 

The baseboard and core brackets are fin- 
ished with two coats of black enamel, but 
the core is best left unpainted. Insulating 
varnish is applied over the coil. Allow 24 
hours for drying. 

Eliminate any burrs in the slots by using 
a fine-cut file as in Fig. 11, which shows one 
pole assembled. Great care must be taken 
to construct the joints so that they work 
freely. Start by fitting four short round- 
end laminations into the first slot of the 
core leg. Push the brass hinge pin through 
just far enough to hold these while the next 
group is inserted (Fig. 12). Select pieces 
to fit each individual slot as closely as pos- 
sible. If four laminations are too tight, the 
slot may perhaps be filed slightly, or three 
laminations used instead. The thickness of 
the completed joint, when it is drawn tight- 
ly together by means of the wing nut, 
should be equal to that of the core leg, and 
it should be possible to move the pole pieces 
when the wing nut is loosened. 

The upper ends of the pole pieces are 
locked together by fitting two small iron 
washers into each slot and passing a 3/16 
by 4” stove bolt through the parts. File the 
washers individually, if necessary, to main- 
tain correct spacing. Figure 13 illustrates 
this part of the assembly. 

The ends of the pole pieces should be filed 
smooth and flat across as shown in Fig. 14. 
This completes the growler (Fig. 15). 

Suitable test prods should be soldered to 
the leads connected with the series larffp. 
An easy way to make the prods from ordi- 
nary No. 10 rubber-covered solid copper 
wire is shown in one of the drawings. Leave 
one lead somewhat longer than the other 
so that the prod tips will be less likely to 
touch each other accidentally. 

To test an armature, place it on the 
growler as in Fig. 16, adjusting the pole 
pieces to suit, and only then turn on the 
switch. A loud hum, from which the device 
derives its name, may now be heard. Hold 
a hack-saw blade at the top of the armature, 
and slowly turn the latter through at least 
one complete revolution, keeping the test 
blade at the top. If the winding is intact, no 
magnetic attraction will be felt. Avoid test- 
ing on the side of the armature, as the 


growler poles may attract the blade there 

Should there be a short-circuited coil, it 
will cause the blade to be attracted to the 
armature when that coil is directly beneath. 
Mark the spot and continue rotating the 
armature. If attraction is evident at more 
than one point, either more than one coil 


JANUARY, 1942 


" . 


WaT * 
v 





is short-circuited or there is a short between 
coils. 

Before deciding upon a rewind job, ex- 
amine the commutator. The bars may be 
deformed enough at one or more points, 
due to long wear, to bridge the mica-insu- 
lated gap between them. Particles of cop- 
per or of carbon from the brushes may have 
lodged in these gaps. To remedy either 
condition, undercut the mica at each gap 
slightly with an old hack-saw blade as 
shown in Fig. 17. Grind one end of the 
blade off, and grind back both sides of 
the toothed edge to remove all set and re- 
duce the thickness. Use the blade with the 
rake of the teeth toward you, so that it 
cuts on the backstroke. This operation 
should remove all deposits, and the arma- 
ture should then be tested again. 

If the insulation between the bars is al- 
ready deeply cut, it may be advisable, after 
the final test, to fill the gaps with a paste 
made of powdered mica and water glass or 
shellac. When this has hardened, undercut 
each division slightly and smooth up the 
commutator in the lathe with fine sand- 
paper. Should the armature still fail on 
test after undercutting, check the coil con- 
nections to each commutator segment for 
shorts between the leads, and see that all 
are tightly soldered and that no shorts 
exist between the risers 

To continue testing the armature on the 
growler, bridge the two adjacent bars at 
the top of the commutator with a tool or 
short piece of thick wire and turn the arma- 
ture until all the bars have been at the 
top and have been tested in this way. A 
spark should be obtained on each pair 
A low-reading A.C. voltmeter may be used 
for this test, and should give the same read- 
ing across all pairs. No spark or voltmeter 
reading indicates a short between coils or 
a short-circuited coil, or else a short be- 
tween commutator bars. A low reading may 
indicate the same faults, but a high reading 
or an unusually heavy spark between two 
bars means an open circuit. A 75-ohm tele- 
phone receiver may be touched across the 
bars for this test; the same hum should be 
heard across each pair. If the pitch is lower 
at one point, a short circuit is indicated; if 
higher, an open circuit. 

Many repair men test for a grounded wind- 
ing before using the growler, as a ground 
may invalidate other tests. With the growler 
current shut off, touch one test prod to the 
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shaft and the other to the commutator. 
If the series lamp lights, there is a ground 
in the armature and it will be necessary to 
unsolder all the leads from the commutator 
risers in order to test the winding and the 
separately, thus determining 
Figure 18 illustrates 


commutator 
which is grounded 
this test being made. 
Armatures from repulsion-induction A.C 
motors also may be tested, but as they are 
fitted with various short-circuiting devices 
necessary to their operation, care must be 
taken that these are not bearing on the 
commutator during the tests just outlined 
Such automatic contacts are usually fitted 
inside the hollow of the commutator, and 
should not touch the latter when the arma- 
ture is at rest. As the motor gains speed, 
a centrifugal governor pushes them out to 
short-circuit the commutator at the same 


ELECTROPLATING, PART 7 


Plating will not adhere to work that 


grease, tarnish, or oxides will result in a spotty deposit or one that will peel during 
work with benzine to remove most of 
a hot solution of soapsuds fortified with 


subsequent handling. After washing the 
the grease film, it should be scrubbed in 
a little washing soda 


The work may also be cleaned electrically by suspending it, as if it were the 
an iron container which serves as the anode, with the following solu 
laundry soap chips 


cathode, in 
tion: 1 gal. water, 3 oz 
which the work is suspended must 
edges of the iron container. 


lye, and 5 oz 


No rheostat is required in the circuit, but use a double pole, double-throw switch 
connected so as to reverse the current, which is used full strength 
the switch to make the work the cathode 
After 


then be generated around the work 
only five 


Do not handle the work with bare hands after it has been cleaned 
f this flows over the entire surface, 
If the work 
cleaned of oxides, it should be pickled before being transferred to the plating bath. 


water. I 


all grease has been removed 
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of course, be 


three minutes, 
seconds to dispel the hydrogen bubbles 


MONTHLY 


time the brushes are lifted off the latter, 
so that the motor continues to run as a 
squirrel-cage induction motor. Check the 
moving parts for dirt or pitted surfaces that 
might cause them to stick in operation, and 
see that the contacts cut in and out as they 
should 

Because of the relatively large amount of 
copper and iron in its core, the growler does 
current 
may 


not draw an excessive amount of 
even with no armature in place. It 
therefore be used for demagnetizing tools 
and watches. Simply move the article be- 
tween the poles, allowing it to touch neither 
of them, and any permanent magnetism 
will disappear. The current draw on such 
an open magnetic circuit is about 4 am- 
peres; with a small armature in place it is 
about 2'» amperes, and with the large one 
shown, it is only 2 amperes. 


Small Rubber Band Keeps 
T-Square from Sliding 


WHEN used on an inclined draw- 
a T-square is likely to 
down at inconvenient mo- 
ments, causing delay and annoy- 
ance, and perhaps smudging wet 
ink on a finished drawing. This can 
be prevented by slipping a rubber 
band on the blade as shown. The 
additional friction is enough to 
keep the T-square from slipping, 
yet it can be moved up and down 
the board with a light touch of the 
BRIAN A. LOVERIDGE. 


ing board, 


slide 


fingers. 


[ELECTRICAL ] 


not chemically clean; any trace of 


The brass rod from 
insulated where it rests on the 


First throw 
A quantity of hydrogen bubbles will 
reverse the switch for 


Rinse with 
without dry spots, it indicates that 
appears not to have been entirely 
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Gift Projects 


DESIGNED FOR 
POPULAR SCIENCE 

BY ERNEST R. DEWALT 
Fae 3 may still be 

time to solve an ur- 

gent last-minute gift 


problem by making one 
of the attractive pieces 


shown on these pages 


TOBACCO HUMIDOR. Any pipe smoker will oe 
16 RRS 


welcome this practical gift. Glue 1 
sheet cork to the outside of a 1-lb. or '.-lb 
tobacco can, holding’ it with rubber bands’ covering also is given a protective coat of 
until dry. Line with cork, or Spanish-cedar’ clear lacquer, but the lining is not. Approxi- 
veneer mate time, 4 hours, 
Base and cover are turned from 7,” thick 
gumwood, walnut, or other stock to a snug PLASTIC EASEL FRAME. Two pictures may be 
fit on the can. A turned recess in the lid placed back to back in this novel tilted 
holds a small sponge. This hole is tapered frame, which can be turned around for use 
slightly as shown, and the lid drilled for a above or below eye level. Rout parallel deco- 
machine screw, 'whicb is threaded into rative grooves, 1/32” deep, on the four sides 
1 handle turned from ebony, if available, or of ‘',” thick clear sheet plastic, using a 
black plastic sharp '«” bit and a guide fence Cut a 
The wooden parts can be lathe-finished smaller sheet to fit inside the grooves. Drill 
with three coats of clear lacquer, rubbed both at once for metal-topped upholstery 
wn with fine steel wool. The outer cork fasteners, to be secured with buttons turned 
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RECESS FOR BRACKET 
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from plastic rod. Turn a 4” length of hard- 
wood to diameter and cut flat along one side 
slot receives the plastic sheet. Shella 
fasten the parts 


predrilled 


A '% 
or lacquer the base, and 
With escutcheon pins in 
Glue sheet cork to the bottom. Approximate 


holes. 


time, 3 hours 
realize how 


stools 


NESTED STOOLS. You'll hardly 
many uses you can find 
They can be finished in red, white, and blue 
or child’s room, or a color 
room. Pine 


for these 


for a game room 
appropriate is a 


wood 


for the living 


Suitable 


UPHOLSTERY 


FASTENER 


if 
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by 


Rabbet the upper edge of each end 
2”, and dado the tops to fit. The cut-out 
Stars are sawed accurately before assembly 
to line up when the stools are nested. To lay 
out the stars, mark off a circle into five 
equal parts and connect the points. 


One iron angle bracket, sunk flush on the 
Fit, round 


underside, reénforces each joint 
Sand 


off the tops at both ends, then glue 
Apply a coat of shellac 
enamel undercoater, two color coats 
Approximate time, 3 hours for each stool or 
7 hours for the set if all parts are cut at the 


sealer or 


smooth 
and 


same time 





Ye ORILL 




















“eS 


1“. "a 
ea 


Novel Method of Construction Used 
in Building Glass-Door Curio Cabinets 


N IN NIOUS method of construction, 
A viaptable for a variety of light display 
takes this cabinet out of the ordinary 

The finished piece provides an 
method of mall 


protec from cust 
collector 


nme 
ittractive 
article and of 
Almost any 
cribed 


showing 
them 
fired the 
chool exhibits and the like, a 


tinue 


will one cle here 
useful hear 
a lime 


ire supported by grooved 


number can be hung in 

The gla helve 
lengths of dowel which have 
breole bore?| to fit im thre 
it the back of the case The dowels are a 


been glued into 
reenforcing strips 
departure from the customary brackets, and 
that blends 


terior wood The two 


tuke a finish well with the tin 


sliding glass panels fit 


into tracks cut into the top and bottom of 


the case ch with a single pas over the 


elreular \ ind each panel has two end 


piece dband cemented fast The back 


| 





Chinese matting is used for the back of the case 
tached to the fr 
dowels glued ints the « ppor 


ume with staples (the corners are 


ting upr yhts The 


IS. 


rer nfor« ed 


of course 


is a piece of woven matting, such as is used 
in packing tea for 


reenforced with folded gummed tape ly 


Shipment, with its edge 


wood or hard board may also be used 
Pine thick 
and bottom are 


makes a light case Top 
end-rabbeted to leave a 
tongue ! by ', and the sidepieces 
dadoed After the 


sawed and the grooved dowels glued into the 


prrooved of tracks are 


reentorcing strips, the pleces are assembled, 
glued, and clamped The glas 
fitted later by 


top and bottom apart slightly at the middle, 


i panels are 
into the case springing the 
after which the grooved endpieces are ce- 
mented in place on the glass 

Neutral flat gray 
original model to stain the inside, then wiped 
oft The outside may be stained or tinted 
then shellacked or finished with 
Approximate time, 6 hours, B.D. 


paint was usec 


waxed, of 


enamel 

















it the edges with qummed tape and at 


square) The glass shelves fit in grooved 


jlass front panels slide in tracks cut on the circular saw 
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Finished in walnut and 
white, this ornamental 
wheelbarrow designed 
by Juan Oliver is both 
useful and attractive. 
Simple painted designs 
er decalcomanias will 
set off the two ends 


Unique Little Wheelbarrow 


HOLDS FRUITS, NUTS, 


ILED high with nuts, candy, or fruit, this 
one wheelbarrow makes a novel table or 
mantel ornament, especially suitable for a 
Colonial or Cape Cod home. It can also be 
used to hold a potted plant and for other 
purposes. If there is a small child in the 
family, it will certainly be seized as a toy, 
so you had better make two wheelbarrows 

3and-saw the handles from *%” plywood, 
as solid stock 
break across the 


may 


OR A POTTED PLANT 


hole in it for the axle. Cut brass-tube spacers 
to keep the wheel centered. Drill the lower 
ends of the handle ',” deep for the axle 
Assemble by fastening the handles to the 
body with four wood screws. 

In the original the sides, which were wal- 
nut veneer, were left natural color. Other 
parts were finished white, with a band of 
color on the handle grips 








short grain. Either 
plywood or other 
stock can be used for 
the bottom and ends, 
and ', plywood or 
cigar-box wood for 
the 
Build up the body 


sides. 


first as a square box 


reénforcing the end 
joints with 
quarter-round mold- 
ing or triangular 
glue but 
these 


t he 


inside 


cleats. Use 
no nails at 
joints Attach 
sides with glue and 
gilt tacks. Round off 
the lower ends after 
the glue has set 
The wheel can 
turned, or 
from plywood, in 
which case the edges 
should be crowned on 
Drill a 


be 


sawed 





a sander 
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AGAINST A PHO. 
TO-MURAL BACK- 
GROUND stands a 
trestle of the Man- 
hattan Beach Rlwy. 
in a realistic setting. 
This model line, joint- 
ly owned by George 
Allen, of Yonkers 
N. Y., and Ernest 
Huebner, of Rich- 
mond Hill, N. Y.. is 
the successor to oa 
real railroad, now de- 
funct, which was the 
first to enter the 
city limits of pres- 
ent-day New York 


By 


DAVID MARSHALL 
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Pan are six ideas I have found useful for improv- 


ing model-railway operation. They are simple to 
execute, and will add enjoyment to running your system. 


TRACK FUNNEL This is the handiest of tools about a 
model pike, enabling you to place your cars and locomo- 
tives on the rails as fast as you can push them through. 
It locks in position across the rail tops; is therefore best 
made of a nonconductive material 3egin with a fiber 
sheet (Fig. 1) and rivet to the upper surface three trian- 
gles of sheet brass. B and C must be of a thickness less 
than the depth of your wheel flanges, so that the treads 
may ride freely over them; A should be of heavier stock. 
Their purpose is to guide the wheels to a position, at the 
business end of the funnel, whence they must fall squarely 
upon the rails. Thus, at their nearest points, B and C 
ire separated by the precise distance that separates the 
nside faces of your running rails, while A must have 
i base just broad enough to reduce the flangeways to 
whatever is standard in your gauge. The four studs on 
the lower side of the fiber sheet, which are easily built 
up of small metal washers, engage the rails. They must 
be narrow to miss contact with an inside third rail. Be- 
ing round, they permit the use of this funnel on straight 
or curved sections of tinplate or model track 


WIRE FENCING Along the model right-of-way, fencing 
supplies that authentic touch of realism; saves many a 
derailed locomotive from tumbling to the floor; and sets 
up a most desirable illusion of distance. 3y confining 
the track, it makes it look narrower, and therefore long- 
er. For O gauge, No. 8 mesh wire cloth is the stuff ( Fig. 
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2); woven eight strands to the inch, 
this is almost a scale model of that 
real fencing in which the lines and 
Stays are set 6” apart. Cut your 
strips ten strands wide for a 5’ fence, 
and file the edges smooth, so that 
none of the transverse wires is left 
protruding. Posts are normally 9 
apart, so you'll need one for every 
18 vertical stays. The most prac- 
tical and best looking are of bass- 
wood, 1,” square by 2',” long. You 
can attach them wholesale with a 
stapler, just as you would staple wire 
screening to screen doors. Set each 
post so that one end rises 1/16" above 
the top line. The other end sets in your 
plaster-work “earth,” or, with corners 
trimmed, fits into a '%” hole drilled 
in the table top. For a nonpermanent 
layout, strips of trellis make excellent 
foundations for sectionalized fencing. 
For HO and OO pikes, No. 12 mesh 
wire screening is indicated it is 
sweat-soldered to No. 16 wire “posts.” 


AUTOMATIC RESTARTING. Tinplate or 
model trains moving in opposite di- 
rections over a single-tracked line can 
be made, by the wiring device shown 
in Fig. 3, to stop and wait for one an- 
other at passing sidings, and then to 
restart automatically as each “meet” 
is completed. In a complex layout, 
the principle can be applied to many 
sidings; can be reliec on to take care 
of the trains out on the road, while 
you give your attention to that com- 
plicated set of switches outside your 
main terminal. A and B are track 
sections wholly insulated from the 
rest of the system; insulated as to 
third-rail and both of the running 
rails. But they are connected to each 
other in a power circuit which is 
normally twice broken. Thus, when 
train Y arrives over B, she stops be- 
cause of power failure. When train 
X arrives over A, however, the circuit 
is completed, and Y resumes her jour 

ney. Actually X and Y are now hooked 
up in series, but before X can traverse 
the entire length of A, Y will have 
cleared B, thus breaking the circuit 
again and causing X to stop. 


SPRUNG SWITCHES. In trailing cross- 
overs and every type of double-end 
siding, including the type above dealt 
with, sprung switches (Fig. 4) are 
indicated; and these can be tinplate as 
well as model jobs. You simply re- 
move the control lever in favor of 

spring that has just enough pull to 
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position yet will 
aside by the 


keep the points in one 
allow them to be pushed 
flanges of a train trailing through from the 
rear You determine in advance whether 
the switch is to be normally closed or nor- 
Thereafter it always offers the 
either straight or diverging, to 
all trains that face into it From the rear, 
trains can trail through from 
Thus every train will invar- 
right-hand track on entering 
i siding; and on leaving, will push its way 
Where these are 
trailing crossovers, the switches 

open; thus all normal traffi 
pushes through, and every wrong-track op- 
eration is automatically transferred to the 
right-hand track 


mally open 
same route, 


however 
either route 

iably take the 
through the switch em- 
ployed for 


ire sprung 


PROTECTED CROSSINGS 
tected, on the grown-up railroads, by 
nals and automatic train controls which are 
electrically so interconnegted with one an- 
other interlocked” is the technical word 

is to make it impossible for the signals to 
clear both routes at the same time, and al- 
most impossible for two trains actually to 
meet at the center In model railroading 
the same end is achieved by wiring your 
crossing in the manner shown in Fig. 5. The 
secret lies in the use of the double-throw 
switch. M, N, X. and_Y are all in- 


Crossings are 


pro- 


sig- 


knife 


sulated third-rail sections on the crossing 
approaches. When the blade is thrown left, 
both M and N are energized, and the route 
of which they form parts is both “estab- 
lished” and protected against any train 
movement along the conflicting route, since 
NX and Y are necessarily “dead.”” The other 
route can be protected in its turn. 


AUTOMATIC BUFFER SIGNAL. The dead-end 
track that curls out of sight beyond a hill, 
or loses itself in a dummy tunnel, can be 
important adjunct of your pike. 
Trouble is, though, that when you back a 
train onto such a track, you work pretty 
much by blind reckoning, and half the time 
jam the hidden bumper hard enough to de- 
rail cars in the most inaccessible corner of 
This can be avoided by in- 
or 14” of running rail, 


a very 


your layout. 
sulating the last 12 


and passing a wire from this rail through 


an electric light bulb to the third rail ( Fig. 
6). The bulb is at your control panel, and 
is normally not lighted. But the instant 
your caboose reaches the insulated rail sec- 
tion, the wheels close the gap between this 
and the opposite running rail, thus 
pleting the circuit which causes the light 
to glow-—-your signal that the train has 
backed up as far as it can safely go. We 
assume, of course, that the running rails 
are mutually insulated 


com- 
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Gear Converted into Indexing Table for Lathe 


Above, millin 
Such round 


Parts of the 


g a hexagon head on a special bolt. 
stock is clamped in a split bushing 


dividing table, some of the split 


bushings, and, at right, samples of milled work 


The table assembly is clamped to an 
angle plate for milling out the slots 


Wty 


Turn hub to 
right above 
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fit lathe cross slide. At 
collar and indexing pin 
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Y MEANS of the homemade dividing 
B table illustrated, you can increase the 
usefulness of your lathe for making special 
bolts and nuts, fluting short end mills, coun- 
terbores, or hollow mills, drilling accurately 
spaced holes in round stock, and other work 
that involves indexing. 

From 1'!,” thick cold-rolled steel, turn the 
circular table to shape as shown in the draw- 
ing to fit the lathe cross slide, and provide a 
flanged shoulder for the toothed ring. A 
standard 120-tooth steel gear 5” in diameter 
forms the indexing head. Bore out the hub 
to a very tight fit on the table flange, heat 
the ring slowly and evenly, and shrink it in 
place. Pin it fast as well, if it is to be case- 
hardened later. Check carefully to see that 
surfaces A and B are parallel. 

Four holes are drilled in this table assem- 
bly so that it may be mounted on an angle 


' plate for cutting the T-slots. These can be 


started with a 5,16” end mill and finished 
with a 5,” diameter by ” Woodruff key- 
way cutter as shown in one of the photo- 
graphs. 

Large work is held to the table by small 
clips and clamping bolts that engage the 
slots. Round work is chucked in special split 
bushings that fit into a heavy collar, which 
in turn is clamped to the table by the bolts 
previously mentioned. Turn both collar and 
bushings accurately to size from steel, and 
harden them if possible. The bushings must 
be a close fit in the collar, and should be 
bored out exactly to size for various diam- 
eters of work, or else threaded to suit. Split 
each bushing with a hack saw as shown. 

The head of a machine bolt may be shaped 
to form the indexing pin, which should be a 
close fit in the mounting block. Screw the 
latter to the cross slide.-JOHN STEINLEIN. 











Behind many of these bright, neat panels are stored 
tools and lumber for a busy home workshop. The test 
board above the large bench is for electrical repairs 


ment of Mahon’s home. The paneling has 
the appearance of a solid wall, but conceals 
a series of closets and lumber storage space. 
The panels are 2’ wide by 6’ high, and those 
in front of closets are removable. 

The closets are 10” deep. Some contain 
drawers for spare parts and equipment; one 
has shelves for paint; one a_ horizontal 

Shop with Concealed Closets board with holes for stocks and dies, sledge 

- hammers, large bar clamps, long chisels, 

Stays Neat as a Pin and other such equipment. Machines for 

large work are movable. The circular-saw 

How would you like to have a home work- = stand contains a sawdust bin. Over one 
shop like this? When these photos were’ bench is an electrical test board. 

sent in by John A. Mahon, of Philadelphia, The color scheme in the shop is well suited 

we had only one criticism to make... that for conserving light, the ceiling being a pale, 

the shop looked too good to work in. bluish green, the walls and benches ivory, 

I quite agree with you,” Mahon replied, the panel strips jade green, and the crown 

“but the photos were taken when the shop molding peach. The floor is red. Benches 

was in one of its holiday moods. When the’ are trimmed with Chinese red and aluminum 

sawdust starts ing, it is quite different!”" and chromium molding, and the machines 

The shop occupi 14° by 31’ in the base- are painted light gray. 


Light is conserved by the colors employed. Note the fluorescent fixture over the screw-cutting lathe 








FLOATING COLLARS 
PREVENT BURNING WORK ON WOOD SHAPER 


HEN a collar is used on 
a shaper spindle to guide 
the edge of the work or a wood- 
en pattern, friction against the 
collar is likely to burn the 
stock or cause enough wear on 
patterns eventually to change 
their dimensions. On long runs, 
too, the heat produced causes 
pitch from the wood to be de- 
posited on the collars, making 
it necessary to stop work fre- 
quently and clean this off. 
If a metal-turning lathe is 
available, it is possible to make 
a set of floating collars that Several collar$, the expanding mandrel on which they are turned, 
will eliminate all these diffi- and, at lower left of the photo, the bushing on which they fit 
culties. As shown in Fig. 1, 
the collar proper is free to ro- ~ry 
tate on a bushing that is . “a 
locked fast on the spindle. This A finished collar, : 
bushing is turned from 1” and another 
round steel to the dimensions clamped in place 
give in Fig. 2. Its outer bearing 0°" the expanding 
surface above the shoulder is ™0Mdrel, ready to 
1/16” wider than the collars, - Sune, Sreuee 
. e mandrel be- 
and should be well finished to 4 ,een centers and 
reduce friction. The bushing drive it with a dog 
may be hardened if facilities 
for doing work of this kind are available. ficulty as shown in Fig. 3. The mandrel is 
The holes in the collars are drilled out as necessary in order to turn the collars true 
smoothly as possible to 23/32” and then and to size on the outside. Extra collars can 
mounted on a special expanding mandrel, be made from steel rod or scrap to fit the 
which can be made on the lathe without dif- cutters on hand.—HAROLD W. STANTON. 








HACK-SAW SLOT 
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5° TAPER 
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Fig.3 MANDREL FOR TRUING COLLARS TO SIZE 
WORK 


\ PREVENTS WEAR 
AND BURNING 

















At left, floating collar in 
place on shaper spindle. A 
split sleeve on a tapered 
Figs mandrel holds collars for : 
truing in the lathe. Right, r- %—+44 
the collor bushing. Machine pene Ban 
the outside true and smooth 











Fig 2 SHAPER-COLLAR BUSHING 
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This space-saving rack keeps welding rods of various 
in convenient separate groups 


types and thicknesses 


Rack for Welding Equipment 
Made from Scrap Pipe 


SECTIONS of scrap 2” pipe, welded to- 
gether, will serve as a convenient wall 
rack for holding welding rods and equip- 
ment, especially where space is limited. 
The cutting torch may be stored on two 
L-shaped hooks bent from rod and 
welded into the seam between two pipes. 
Goggles and other accessories may be 
hung on similar hooks. If the pipe is 
cut to various lengths and welded to- 
gether so that the rack tapers from top 
to bottom, as shown, short scrap rods 
can be kept handy in the lowest pipe. 


Colored Markers Remind Mechanic to Oil Lathe Regularly 


THE importance of regular and complete 
oiling of a metal-turning lathe cannot be 
overemphasized. To insure covering all the 
points marked on the oiling chart, these can 
be marked on the lathe itself as shown. Red 
markings are used to indicate oiling every 


TOOL BITS FOR CUTTING ACME THREADS 


Use an Acme thread gauge to 
check the form of the tools during 
grinding. The bit is set at 90 deg. to 


the work and should project as little 


TAF T , 
OF 
pwr 1; 
r 


~ 


ELIX ANGLE 
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TOOL FOR 


time the lathe is used, and blue or yellow 
where oiling is necessary only at intervals. 
Circular gummed notebook reénforcements, 
painted to suit, make good markers. Painted 
arrows indicate flat surfaces to be oiled reg- 
ularly. RICHARD HANSCOM. 


[LATHE WORK—24 ]} 


as possible beyond the tool holder. 
Take light cuts of not more than 
0.010", feeding the tool with the cross 
feed. Apply cutting oil generously. 


ry 
\ / 


X h 


ai fa my 


~. = SECTION 
i 8 
%-PLUS CLEARANCE 4 


CUTTING INTERNAL 
ACME THREAD 
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MACERINUSTS 


Used for many jobs in the shop, 
these punches, left to right 
are for spacing centers, laying 
out duplicate work, scribing 
circles, driving, and pricking 


Making Punches Gives Beginner Practice 
in Elementary Machine-Shop Work 


LL the punches in Fig. 1 were made from a hexagon 
bar of tool steel. The center punch at the left has a 


simple spacing attachment, indispensable for rapid and 
accurate spacing of center distances, laying off rows of 
holes to be drilled, cutting out disks, and the like. Its 
60-deg. point is turned while chucked (Fig. 2), the hole 
for the spacing rod drilled (Fig.3), and an intersecting 
hole drilled and tapped for a set screw. The point is then 
hardened and drawn. The spacing bar is made from drill 
rod, pointed and bent to shape 

The punch in Fig. 4 is used for transferring the center 
of holes already drilled. The cylindrical section, turned 
to a snug fit in the drilled holes, accurately centers the 
point for laying out duplicate work. It should be made 
to fit the work at hand, and the point hardened 

Where holes are laid out for drilling, it is customary 
to scribe a circle with dividers around the punch mark 
to check the travel of the drill. If a number are to be 
scribed, the punch in Fig. 5 will save time. The point is 
placed in the punch mark, and a blow struck with a 
hammer to mark the circle. Any shift of the drill from 
center can be detected by the circle. 

Drive-pin punches (Fig. 1, second from right) are 
handy for driving cotter pins and rivets out of holes, and 
should be made in a variety of sizes, such as \,”, 3/16”, 
1,”, 5/16", and %”, hardened on the tips, and finally 
polished. 

Center punches also should be made in several sizes, 
from small-diameter rod for fine work and large-diameter 
rod, as illustrated, for heavy work. They can be tapered 
in a lathe. Set the compound rest at the proper angle to 
the work (Fig.6). The points can be ground after hard- 
ening. A 90-deg. angle is best for center punches and 40 
deg. for prick punches for delicate work. 
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MAACEUINUSTS Boring Bar Holds Tool Bit Securely 
POR DaFENSIS for Heavy Cutting in Small Lathe 


HE boring bar shown in Fig.1 makes use of a hollow 
2) Rae for locking the tool bit rigidly in place. With 
the bar designed in this manner, the greater the strain 
put on the cutting edge, the tighter the tool bit will be 
held. Heavy roughing cuts or the constant pounding of 
interrupted cuts will not loosen it, although it can be 
~ instantly released by a backward turn. 
The dimensions given in the accompanying drawings 


> 
‘ are for 4,” diameter boring bars, but it will be found wise 
to make another set !.” in diameter as well. Both sizes 
/ will be ideal for use in the small lathe. There should be 


- mm, 
two sleeves and two tips for each, one set with a 45-deg 
square hole for facing and boring, and the other with a 
square hole at a 90-deg. angle for boring and internal 

=> threading 

‘ Drill rod is best for the smaller size, but mild steel is 
- stiff enough for the larger. With the stock chucked, a 
hole is drilled in the end of the rod and, with the tap 
supported by the tailstock center, the internal threads 
are accurately cut (Fig. 2) to receive the boring-bar tip. 
This tip is made by chucking a short piece of ®,” rod, 
turning to size, and threading ( Fig. 3). An ordinary stock 
and die can be held precisely at right angles to the work 
by bringing the drill pad against it and turning the tail- 
stock handwheel forward until the threads are started 

accurately. 

The hollow sleeve can be a piece of Shelby tubing, or 
it can be made from solid steel. Figure 4 shows the 
finished sleeve slipped over the boring-bar tip and held 
in a drill-press vise as both are drilled at a 45-deg. 
angle. The hole is then filed square, as in Fig. 5, to receive 
the tool bit, and the boring bar is ready for use. 


* 


PADI III IFS, 


BORING BAR 





A Jig for Bending S-Hooks 


pet can be made in the vise and as- 
sembled into chains for suspending porch 
and lawn swings and for other purposes for 
which manufactured chains are not imme- 
diately available. 

The jig illustrated was made for bending 
S-hooks from stock 1,” to %&” in diameter 
and either 8'.” or 10!2” long. Electrodes 
used by electric welders form hooks of suf- 
ficient strength for a porch swing and sim- 
ilar purposes. 

Take a piece of 12” by 212” by 8” flat 
stock as shown in Fig. 1, and drill and tap it 
from the underside to take three 4%” by 4 
nipples, A, B, and C. Then make two han- 
dles as shown in Fig. 2. The pin D is simply 
a 4,” bolt 1 9/16” long under the head, with 
the head machined round and to a thickness 
of 144”. A %” nipple E, 1” long, is slipped 
over bolt D before screwing it into the han- 
dle; it serves as a roller when bending the 
stock. Pin F is a piece of 4%” by 55/16” 
round stock, threaded on one end for a dis- 
tance of 113/16”, and is screwed into the 
handle from the underside so that it extends 
above it 15/16”. A %” by 1” pipe nipple G 
is slipped over the threaded portion of F; a 


into Links for Special Chains 


%,” nut H holds it in position. This nut is 
machined round and to a thickness of ',” 
When assembled for bending stock 8!,” 
long, pin F of one handle fits into nipple A 
shown in Fig. 1, while pin F on the other 
handle fits into nipple C. In bending stock 
1012” long, pin F of one handle is removed 
from nipple C and placed in nipple B. Should 
S-hooks be desired with larger eyes, shims 
can be placed around rollers FE and G. 
Figures 3, 4, and 5 show the first, middle, 
and final positions of the handles when bend- 
ing straight stock into S-hooks. It is im- 
portant that the stock be centered exactly 
between the rollers, as shown in Fig. 3, 
otherwise, the size of the eyes will not be 
uniform,—WILLIAM J, HARGEST, 


Scotch Tape Marks Depth on Drill 


TO INDICATE the depth of a hole to be 
drilled, a piece of black or colored Scotch 
tape may be wound around the drill or bit 
at the desired point. The tape is quickly re- 
moved after use and leaves no undesirable 
stickiness.—MARION E. WEspP. 


Nipples set in a drilled and tapped piece of flat stock form a firm base into which two handles, fitted 
with pins and nipples, can be turned clockwise for bending a short length of rod into a uniform S-hook 


: s 
4 «4 NIPPLE 


A,B,C. 
% 


“HANDLE 
(2 REQ) 


Fig. 2 


FINISHED 
»>- HOOK 








Rack on Top of Automobile Holds Six Pairs of Skis and Poles 


if skis and poles can be carried 
constructed automobile ski 


SIX pairs ¢« 
simply 


Shape the bottom of the legs to fit the 


slant of the car roof. The clearance between 


the crosspieces of the rack and the center 


top should be not less than 2 
glue to hold the sponge- 


f the car 
Use waterproof 
rubber pads to the legs 

In making the strap-iron fittings 
ne end into a hook to fit the gutter on the 
side of the top, and cover the hook with rub- 
ber or friction tape to prevent scratching 


bend 


Center a crosspiece and measure from the 
nd hole on the hinge to the gutter of the 
top. This distance minus a 4',” allowance 
or the turnbuckle is the length to cut the 
iron pieces, of which four are prepared. A 
hole is drilled in the end of each. The 
length of the front straps will be shorter 
than that of the back. Open up the eye- 
lets on the ends of each turnbuckle about 
for hooking into the’ hinge and strap 
iron. Apply two coats of a high-grade out- 
side paint to preserve and protect the rack 
against the weather 
To fasten the rack, 
on the top of the car about 36 


center the crosspieces 


apart. Hook 





MATERIALS 


by 10” by 47 


1 pe. white pine, 1% 

4 back-flap hinges, 1', 

10° maple or birch dowels, 

4 angle-iron braces, 1 

4 turnbuckles, 3 

3° strap iron, %” by 

4 lengths rope, 7’ long 

Sponge-rubber kneeling pad 
waterproof glue, paint, et« 











the turnbuckle and straps on the left side, 
and fasten to the gutter. Do likewise on the 
other side. Tighten equally the four turn- 
buckles to prevent slipping. Tie each pair of 
skis with the bottoms together and place 
between the dowels with their tips toward 
the front. Place a pair of poles parallel on 
top of the skis, with handles under the toe 
strap and tips hanging over the back of the 
skis. Loop the end of a length of rope 
iround the first dowel on each side and lash 
the skis to the rack. When carrying many 
ridge-top skis, drive two rubber-headed 
tacks or nails about 1%,” apart between the 
dowels on the top 

This ski rack can also be used to carry a 


anoe or light boat CARL T. WITHERELL 





Skis and poles tied in 
pairs are lashed to the 
rack by lengths of rope 





looped over an upright 
dowel and pulled tight 


on the horizontal ones 


Working drawings to the 
left show construction 
details of crosspieces, 
alternate types of legs, 
and strap-iron fittings. 
Note spacing of dowels 
and how legs are padded 
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Roll |" by 3'4" strips of tin can on a dowel for tubes 


Fire-clay mixture is built up to top of tubes 


Charcoal-Burning Fire Bucket Takes Chill Off Winter Sports 


SKATERS and other winter-sports fans will 
appreciate this handy fire bucket. Reviving 
numbed fingers is only one of its uses. Over 
it you can heat chocolate and other bever- 
ages at the lake shore, or, if adequate ven- 
tilation is provided, it will warm a fish house 
or ice-fishing shanty. Nor does its useful- 
ness end with winter, for it makes an effi- 
cient picnic stove, and with a grate will grill 
steaks, toast marshmallows, or cook coffee. 

Cut an opening in a 10- or 12-qt. galva- 
nized bucket about !.” above the bottom for 
a hinged sheet-metal door. Mix 
10 lb. of fire clay in the ratio of 


up parallel with the bottom. Then punch 
five or six 3%” holes in the bottom of the can. 
Into these fit tubes made of tin-can metal. 
Center the can on the bottom of the bucket, 
and use tin plate to form the sides of a tun- 
nel connecting the two openings. Add more 
of the clay mixture over the top of the coffee 
can; then build up a 1” layer on the inside 
of the bucket up to the top, smoothing as 
well as possible. 

The first fire, after the clay is thoroughly 
dry, should be a small one to “burn in’”’ the 
lining. Some cracks may ap- 
pear later, but usually do no 





one part clay and five parts silica 
sand or crushed fire brick with 
just enough water to form a stiff 
paste, and spread the mixture 
'.” deep over the bottom of the 
bucket. 

Make two parallel cuts up the 

squat can so 
by 3” piece can be bent 


side of a coffee 


that a 2 
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harm. Always set the bucket on 
stone or some other fireproof 
support, and use it outdoors 
or in a well-ventilated place. 
To start a charcoal fire, use 
paper, excelsior, or wood splin- 
ters, and close the draft partly 
or wholly after there is a good 
bed of 


coals. 














Large Hard-Rubber Photo Tank Useful for Electroplating 


FoR chemical resistance and all- 
around durability, a hard-rubber 
tank is ideal for electroplating. One 
of the 3'.-gal. size, which can be 
obtained at moderate cost at a 
photo supply house catering to pro- 
fessionals, is about right for the 
average home workshop. A float- 
ing lid adds a trifle to the cost, but 
helps in cutting down the evapora- 
tion of solutions left in the tank for 
a short period of time. A hard-rub- 
ber tray under the tank will catch 
spilled solution. 

Anodes are hung by heavy wires 
it opposite ends of the tank, and 
the object to be plated hangs in the 
center. The distance between an- 
odes and object is easily adjusted 
by sliding the wires along the rim 
of the tank. If fixed spaces are re- 
quired, notches may be filed at 
measured intervals into which to 
drop the wires.—K. R. SIPPLE. 


Current can't flow 
through this outlet 
box when the key is 
removed. Below is 
a diagram of wiring 
for the connection 
with an auto switch 


\ 


Gas Engine Ignition System 
Run by Radio Transformer 


IF A STATIONARY gasoline engine is located 
where 110-volt power is available, the ex- 
pense of battery ignition can be saved by 
running the ignition system with a radio 
power transformer. Connect the primary 
of the transformer to the line through a 
switch If the transformer has a 6.3-volt 
filament winding, connect this to the igni- 
tion system. If a 5-volt and a 2.5-volt 
winding, connect these together to get 7.5 
volts. A 5- or 6-ampere fuse will protect the 
secondary winding from burning out in case 
of an accidental overload or other 
difficulty.—T. KEMPLING 


it has 


Serious 
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JUMPE® CONNECTS 
ANODE PLATES 


NEGATIVE WIRE TO 
OBJECT TO BE PLATED 


For electroplating purposes, a hard-rubber tank intended for 
photographic developing and fixing, such as the one above, is 
a good investment. It is durable and resists chemical action 


Ignition Switch in Outlet Box 
Puts Power Tools Under Lock 


POWER tools can be locked so that children 
cannot start them by removing one of the 
knockout disks on the side of the electric 
outlet box and inserting in the circuit an or- 
dinary automobile ignition switch worked 
with a key. A suitable switch can be pur- 
chased at any large auto supply store. One 
of the plug outlet wires is connected with the 
switch, and another short wire is run from 
switch to outlet. The key must then be 
turned before the circuit can be put into 
service W. E. JACOBSON, 








RADIO TRAN 


SFORMER 























up the ignition of a 


Wiring details for hooking 
with 110-volt current 


stationary gasoline engine 
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Inserting a spline to convert the groove 
in a board into a tongue for a floor that 
is carried from one room to another. 
Never blind-nail through a spline; it is 
likely to split. The boards joined by 
the spline should be face-nailed instead 


Laying a Floor Continuously from Room to Room 


F HE uses a few tricks of the trade, any 
amateur builder can do a good job of lay- 
ing a continuous run of flooring from one 


room to another. For example, after laying 
through a doorway, the working direction 
of the flooring is reversed so that the rear 
portion of the second room can be laid by 
working backward. This is done by con- 
verting the grooved edge of the leading 
board into a tongued edge. Simply insert a 
thin wooden spline into the groove as shown 
in Fig. 1. 

For splines, use strips cut from straight- 
grained stock of the proper thickness to 
make a snug joint. Do not, however, at- 
tempt to blind-nail through a spline, as it 
is likely to split. Instead, face-nail the two 
boards joined by it; then countersink the 
nailheads, and fill the holes later. 

Figure 2 illustrates a method of laying a 
floor in true parallel alignment with a prom- 
inently located doorway between rooms. To 
accomplish this, begin to lay the flooring at 
the doorway partition, rather than at an 
opposite wall. Start by face-nailing the 
first piece with its grooved edge pressed 
firmly against one side of the partition 
Then proceed to lay in both directions, in- 
serting a spline to reverse the flooring at 
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the doorway. If, when the far walls are 
reached, the flooring does not run true 
with them, insert wedge-shaped pieces to 
fill the openings. A _ slight misalignment 
along a wall usually is not noticeable enough 
to cause trouble.—JOHN MODROCH. 


Fig.2 
| Aligning Plooring 
With 
Parallel Doorway 


‘ J — 


= 











Concrete Protects Fuel Oil Lines Laid on Basement Floor 


Correr tubing conveying fuel oil from out- 
door storage tanks to furnaces and water 
heaters can be protected against accidental 
damage where they pass through house base- 
ments by embedding them in concrete floor 
moldings skirting the walls. Lay the tubing 
on the floor along the wall and trowel con- 
crete into the corner, as shown. A 1-to-3 
mixture of cement and washed sand should 
be used. Wet the old concrete of floor and 
wall thoroughly before applying the new to 
insure a better bond. 


Priming Blowtorch Without Soot 


WHEN a blowtorch is started indoors, al- 
cohol may be used to advantage in the prim- 
ing pan instead of gasoline. This preheats the 
burner effectively, yet burns with a clean, 
blue, sootless flame ROBERT P. STOREY. 








SCRATCH pads sometimes have the trouble- 
some habit of shedding their top leaves at 
the wrong time. This can be remedied by 
cementing a strip of paper along an unbound 
edge so the leaves are held along two right- 
angled edges. Apply rubber cement to both 
the pad edge and the strip of paper. When 
dry, trim the strip flush. This method may 
also be used to make pads from scrap sheets. 
As the pad becomes thinner, trim the pro- 
jecting paper strip.—-W. E. B. 


ODORLESS SOLUTION [METAL ETCHING—9] 


This solution may be successfully used for etching copper and brass: Dissolve 
3 oz. of potassium bichromate in 3 oz. of water; then add 3 oz. of concentrated 
sulphuric acid and about 1 teaspoonful of liquid soap. Although extremely slow 
the solution enables etching to be done where it would be impossible to use the 
nitric-acid process, which always gives off disagreeable fumes. 





Clean the metal thoroughly with a dry abrasive such as whiting or plaster of 
Paris. Do not scratch the surface of the metal as the acid will attack deep 
scratches much more vigorously than a smooth surface. Paint all parts to be left 
unetched with asphaltum varnish, or paint the entire surface, front and back, 
let dry, then scratch the letters or design through the asphaltum. 

Lower the piece carefully into the solution for etching. With the temperature 
of the copper about 60 deg. F., the solution will etch to a depth of approximately 
0.0025” per hour. It is slightly slower with brass. A higher temperature will 
increase the speed, but the temperature should not go above 80 deg. F 

For etching aluminum add a little hydrochloric acid. Test the strength of the 
bath on a scrap of aluminum, and if not strong enough add more acid 

Store the etching solution in glass-stoppered bottles. Asphaltum varnish is 
best removed from the finished work with kerosene or lacquer thinner 


MONTHLY SHOP DATA 
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Metal study under a 
microscope requires 
vertical lighting by 
an attachment such 
as the illuminator 
on the left, details 
of which are given 
below. The special 
short-mount type of 
objective shown on 
the table is used 
in laboratory tests 





Secrets of Metal Structure 


REVEALED BY YOUR MICROSCOPE 


By MORTON C. WALLING 


ICROSCOPES are used more extensive- 
ly for examining the granular struc- 
ture of metals than, probably, for any other 
industrial purpose. The motor car and air- 
plane, for instance, would not be nearly so 
efficient if it were not for thousands of mi- 
croscopes in the hands of skilled technicians. 
Metals in common use, and especially al- 
loys, rarely present a homogeneous struc- 
ture, but consist of various particles more 
or less firmly united. Strength, brittleness, 
hardness, and resistance to corrosion de- 
pend on their composition and crystalline 
structure; and that is why the metallurgist 
can tell as much about steel by examining 
its microstructure as a physician can about 
a patient by a microscopic analysis of his 
blood. 

Without extensive knowledge of the chem- 
ical and physical composition of metals, you 
can venture into metallography through the 
medium of your microscope. You may have 
to alter some previous conceptions, however, 
for metal cannot be reduced to thin sections 
through which light will pass. Examination 
must be by reflected light only. 

There are two methods of illumination 
the amateur can use. First, he can direct a 
light beam from the side, so that it passes 
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beneath the nose of the objective lens and 
illuminates the area being examined. This 
works only with objectives of rather long 
focus, which do not have to be adjusted 
close to the specimen 

The other method is to direct the beam 


Gronular structure of annealed brass as revealed 
through the microscope. Etching on the polished 
surface of the specimen here has been rather deep 
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Steps in preparing a brass disk for examination of grain structure. First, the surface is filed flat 
An abrasive stick like that in the foreground will remove coarse file marks. Next, the disk is honed 
on an oil-lubricated stone; then it is rubbed on crocus (Turkish emery) paper of very fine grit... 


down through the objective lens so that it 
strikes the metal surface and is reflected 
back to the eyepiece. For this, a special at- 
tachment called a vertical illuminator is 
used. 

You can purchase an illuminator reason- 
ably, or you can make one. There are two 
kinds, one employing a mirror or reflecting 
prism, the other a thin glass that acts asa 
mirror and also lets light pass through it 

The one using a mirror or prism is useful 
up to about 100 diameters magnification. 
Over that, the transparent-mirror type is 
preferable. It also is easier to construct. 
For the reflecting element, use a No. 1 or 
No. 2 cover glass. For the body, use brass, 
easily worked plastic, or cardboard. If you 
have no “Society” taps and dies (for stand- 
ard objectives), strips of paper will produce 
a tight fit between unthreaded ends of the 
attachment and the threaded objective and 
microscope tube. There must be clearance 
between the objective and the specimen. If 
necessary, mount the specimen beneath the 
stage, and focus through the hole 

The next step is to polish the metal to be 











¢ 





Diagram of the ports of a transporent-mirror vertical illuminator. The 
addition to being reflected by it 


light passes through the glass in 
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Construction of Vertical ILluminalor 


examined, which must be done with scien- 
tific precision. Here is a routine which will 
enable you to see crystalline structure with 
a fair degree of success: 

1. Prepare a block or disk of the metal 
1, to % inch in diameter and thick enough 
to handle, say ', to 1 inch. 

2. Grind or file the face 
with the base. 

3. With an oilstone or No. 1 emery cloth 
or paper, remove the scratches. This re- 
quires considerable rubbing. Lay abrasive 
paper or cloth on a flat surface, and rub the 
specimen back and forth, rotating to cut in 
various directions; or rub one way for one 
abrasive, and at right angles for the next 
finer grade. 

4. Continue polishing on succeeding 
grades. From a jeweler or jeweler’s supply 
house, obtain crocus paper or cloth. Three 
sheets of grades 00, 000 and 0000, will bring 
a specimen up to a condition for final polish- 
ing. You can use a little light oil for lubri- 
cation 

5. Spread levigated alumina or rouge on 
broadcloth, or use it to charge a power- 
driven, cotton buffing 
wheel, and work the pol- 
ish to a high degree. Ei- 
ther red rouge or the 
“white” of jewelers, in 
sticks or powder, may be 
used. 

6. Finally, charge a 
piece of soft velvet or 
similar cloth with rouge 
or fine alumina, and rub 
the specimen over it with 
light pressure until the 
tiniest scratches disap- 
pear. The specimen is 
now ready for etching. 
The sequence is not as 
complicated as it seems. 
A specimen of brass, for 
example, may be pre- 


flat, and level 
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. . « Buffing is done on a soft cloth wheel charged with alumina, rouge, or other fine abrasive; then 
the specimen receives its final polishing on soft (chiffon) velvet charged with very fine alumina or 
rouge. The last step, etching in hydrogen peroxide and ammonia water, to get the microscope view below 


pared for examination in a few minutes. 

When changing from one abrasive to a 
finer grade, wipe the specimen with cloth 
to remove every trace of the coarser mate- 
rial, and wash your hands. At the end wash 
the polished specimen with xylol or another 
grease solvent to remove traces of oil, and 
then wash it with ordinary soap and water. 
Dry the polished surface of steel or iron by 
dipping in alcohol or dioxan. 

To make the structure visible, the pol- 
ished surface must next be etched to remove 
the “skin” caused by compacting or flowing 
during polishing. The etching chemicals 
also bring the crystalline structure into bet- 
ter view by acting selectively on the differ- 
ent particles. The following solutions are 
suitable: 


For steel: 

Methy 
Or you can use. 
Ethy ir 


ri ‘ 


ohe 


concer 


Etch until the grain 


structure is clearly 
distinguishable with 
the 
Sometimes a few sec- 
onds is _ sufficient. 
Rinse in either ethyl 
or methyl alcohol, 
and dry. 

For brass: 

H 


\ 


microscope, 


' 
Etch five 

wash with water, dry 
and examine. Repeat 
if necessary. 

For alloys of 
tin bismuth, 


seconds, 


le ad, 
anti- 


mOnY 


A black deposit will form on the metal. 
Remove this with wet cotton. 


For aluminum: 
Water 100 ec 


Ferric sulphate 6 prams 


Etch about two and a half minutes. 


@r you can use.... 

Water 100 ce 

Sodium hydroxide 1 to 10 grams 

Ethyl] alcohol 1 to 5 cc 
Wash; remove any black coloration by im- 
mersion for a second or two in nitric acid. 

A prepared specimen should be handled 
with great care. It can be cemented to the 
bottom of a cardboard pill box. 


How the etched surface of 
the brass disk at the top 
of the page looks (above) 
at 225 diameters. It is 
cast and unannealed. At 
left, a copper-tin alloy, 
showing both cold-worked 
and recrystallized grains 
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Portable 
Radio- 
Phonograph 


World’s Smallest Model 
Has Four Tubes and Is 
Compact for Carrying 


By ARTHUR C. MILLER 


UST a year ago, there came from 
radio factories the first midget portable 
radio, weighing 4,lbs., light enough to 

carry about like a camera. There have not 
yet been any really compact portable radio 
phonographs. The plans given here for build- 
ing the world’s smallest portable radio phono- 
graph are the first to be published. 

3uilt into a case 9%," by 8%” by 4'.” isa 

complete phono-amplifier, crystal pick-up, 
spring-wound phonograph motor, 6” steel 
turntable, four-tube radio receiver, 4” per- 


Assembled portable radio phonograph, showing 
6" turntable, volume control knobs, and dial 


manent-magnet speaker, 67'.-volt “B”’ 
tery, 1',-volt “A” battery, and 3-volt 
battery. 

The four-tube radio circuit uses three 1T4 
miniature seven-prong tubes (two as RF 
amplifiers and the third as a detector) and 
one 3Q4 miniature seven-prong tube (a beam 
power pentode, used in the output stage and 
handling up to 270 milliwatts; it is also the 
phono-amplifier tube). 

Two stages of RF amplification are em- 

ployed with only two 
.00036 mfd. tuning con- 
densers because in the 
untuned antenna circuit 
the tuning condenser 
has been replaced by a 
75,000-ohm, !2-watt re- 
sistor connected be- 


Top view of radio chassis. 
Left to right, trimmer and 
tuning condensers, three 
1T4 tubes, one 3Q4 tube, 
and output transformer 


View of radio chassis from 
the bottom, showing neat 
arrangement of the paper 
tubular condensers, tube 
sockets, and resistors, 
which permits installation 
along with equipment for a 
phonograph in a compact, 
convenient carrying case 
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Above is a complete wiring diagram for the radio receiver, showing connection with the phonograph, and 
below, a pictorial diagram showing placing of parts of both the radio and phonograph attachment 





) 0 Mm 
—, OUTPUT 
TRANSF. 





° 





ee 


























VOLUME 
CONTROL] 
(PICK-UP) | 


VOLUME 


CONTROL > 
(RADIO); - + j 
a 























TR A 


il TL 


oS TUNING 
© HW] CONDENSER 


D 





—— m0 it ' q 








ee 


FopVieur | | — Trimmer 


layout 4 CONDENSER (C,) 
ben 8” » 








tween grid and ground. The antenna is con- diameter, couple the RF stages, and these 
nected directly to the grid of the first 1T4, are tuned by a midget two-gang tuning con- 
and may be any length from 12’ to 28’. No’ denser. A 100,000-ohm variable resistor, in 
ground is necessary. series with the screening grid and plate of 

Small, shielded iron-core coils, 154” in the 1T4, controls the volume for radio recep- 
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tion. Another variable resistor, in the grid 
circuit of the 3Q4, controls volume for the 
phonograph amplifier .and pick-up For 
radio, this is left at its maximum position 

Because of the size of the unit, a 6” turn- 
table is the largest that can be used. One 8 
in diameter would entirely cover the top panel, 
leaving no room from tuning or volume con- 
trols, and would completely hide the speaker. 

For the same reason 2'.” of 
the tone arm of the 9” crystal 
pick-up must be sawed off, re- 
ducing the length to 6'.”, a size 
that would fit inside the case 
This does not impair the per- 
formance of the pick-up-——the 
quality of the output being just 
When playing record 
ings, do not use a loud needle as 


as good 


clips 
this will overload the 3Q4, caus to 


Wire soldered to paper 
makes connection 


flashlight 


Above, the top of the control panel 
with the record turntable removed. 
This gives a view of the opening for 
the speaker, in the rear, and the 
speed regulator under the turntable 


Bottom view of the radio phono- 
graph. The radio chassis, turned over 
on its side, fits snugly into the space 
left by the phonograph mechanism. 
The record player is spring-driven; 
the two batteries are for the radio 


ing distortion in the reproduction of sound. 

Inserted in the audio stage is a S. P. D. T. 
radio-phonograph switch. This is of the ro- 
tary type and is mounted in front of the 
panel to balance up with the small 1% 
tuning dial. 

The case is constructed of !,” thick white 
pine and is covered with tan airplane cloth 
which can be obtained in small rolls. 
Removable hinges are used, but 
they are not essential 

The panel is made from a piece 
of plywood, also ',” thick, and 
given a high-gloss finish. The 
size of the panel is 9” by 8”. An 
oblong hole 5'!,” by 24,” serves 
as an opening for the 4” speaker 

For outings, or carried from 
one part of the house to another, 
this set will give good service. 


fabric, 


batteries 





Metal chassis, 6” by 2',” by °*; 

Two-gang tuning condenser, .00036 mfd 

RF coils (2), iron core, shielded 

Midget tuning dial 

Volume controls: (for pick-up) 1 megohm 
(for radio) 150,000 ohms 

Switches ittachable D. P. 3. T 
Ss. P. D. T 

Miniature seven-prong wafer 


Tubes: super-control RF amplifier pen- 


rotary, 


sockets 





LIST OF PARTS FOR PORTABLE RADIO-PHONOGRAPH 


todes (3), 1T4; beam power output, 3Q4 
Permanent magnet speaker, 4” 
Midget output transformer 
Spring-wound phonograph motor 
Crystal pick-up 


paper tubular (3), .01 mfd., 

paper tubular, .002 mfd., 400 
volts; mica, .00025 mfd.; mica, .005 mfd 

Carbon resistors, % watt (3): 75,000 ohms; 
500,000 ohms; 5 megohms 


Condensers 
100 volts; 
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DIFFUSING CONES are now being built into the 
loudspeakers of frequency-modulation re- 
ceivers to assure even distribution of tones 
throughout the room. With the new FM re- 
ception, there is a tendency for high notes 
and overtones to focus in a single beam pro- 
jecting straight out from the speaker. A 
diffusing cone (below) overcomes this and 
assures uniform fidelity of tone in all di- 
rections from the speaker. 


RUGGED CONSTRUCTION and adaptability to a 
variety of operating conditions are com- 
bined in the new low-cost 25-watt amplifier 
shown below. The unit, without frills and 
useless gadgets, is inclosed in a furniture- 
steel case only 12 inches high. The built-in 
phonograph can be used simultaneously 
with a microphone. A continuous musical 
program can be provided by plugging in an 
external phonograph and fading from one 
to the other. 


AN! ELECTRONIC VIEW FINDER has been intro- 
duced to simplify the job of the television 
cameraman. Replacing the old optical finder 
or peep-hole focusing technique, the new 
view finder reproduces exactly the image 
being picked up by the television camera. 
A five-inch cathode-ray tube operated by an 
independent power-supply unit provides the 
image. An eye shield prevents stray light 
from interfering with the image on the tube 
screen. 


THE LOWLY SUCTION CUP has answered the 
long-standing radio problem of securing 
faithful reproduction of the tones of musical 
instruments. A new compact crystal micro- 
phone unit provided with such a rubber cup 
is snapped on and off the desired instrument 
in an instant. The cup holds the mike se- 
curely without altering or mutilating the 
tone of the instrument in any way. Only an 
inch in diameter, the unit also can be used 
for speaking and singing. It works directly 
into the grid of the radio set and requires no 
matching transformer. 














Pictures of great beauty and rarely approached photographic quality 
sre taken with multiple flashes. In this study of his daughter by the 
noted photographer, Torkel Korling, there is none of the flatness 
usually associated with flash pictures—multiple flash prevents that. 
Korling uses two flash lamps with a 4 by 5 Graflex or Speed Graphic 
for most of his work with children and pets, one lamp on the camera, 
the other on an extension cord, and both synchronized with the shutter 





flash 
Lamps 


RATIONED LIGHT 
FOR PHOTOGRAPHY 


By Henry M. Lester 


DMITTING through your cam- 
A era lens just the right amount 
of light needed to produce a well- 
timed photograph—no more and no 
less, and light of just the right qual- 
ity and at the proper time—is the 
accomplishment of the modern pho- 
tographic flash lamp. This efficient 
illuminant actually rations the 
light with unbelievable accuracy, 
cleanliness, and in an abundance 
would hardly be expected of a unit so small. 
Of excellent photographic quality, uniform 
in its performance, independent of local 


‘ 


power supply, operating on the current of 


which 


ordinary dry-cell flashlight batteries obtain- 
able almost anywhere, the flash lamp is, in 
effect, “light compressed into tablets.” As 
the lamps are available in various sizes, the 
problem of adjusting the dosage of light to 
various requirements reduces itself to the 
of the right flash lamp 

The availability of so many flash lamps 


choice 


many accessory gadgets for 
d possibly by the in 


— —— — | fF 


i 
Area A 


Inverse-square law of illumination 
receives four times the 


feet away (at B) 
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a foot from 
ntensity of light as an area of similar size two 
and nine iemes as much as one three feet away (C) 


One of the most difficult subjects to photograph is a cat. 
Pets and children move so quickly—but the flash stops them! 


numerable applications to which flash lamps 
are being put these days, makes the matter 
somewhat complicated, if not downright 
mysterious, to the uninitiated. To be sure, 
the timid soul who approaches the subject 
of flash photography with any misgivings 
should feel greatly encouraged by the fact 
that the 
phers actually to 


bette pictu eS 


flash lamp was given to photogra- 


simplify the f 


making o 


Currently there are two distinctly differ- 
ent brands of flash lamps being produced in 
the United States: the Mazda Photo/flash 
lamps, made by the General Electric Com- 
pany and the Westinghouse Lamp Mfg. Co., 
and the Wabash Superflash 
lamps, made by the Wa- 
bash Photolamp Corp. Be- 
tween them, these two 
brands account for a total 
of 22 different types of 
flash lamps. Several among 
them are just slightly dif- 
ferent from each other, and 
their performance charac- 
teristics place them in the 
same general class. 

Roughly then, these 22 
flash lamps, overlapping 
as they do, can be divided 
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into three groups—-amateur, news photo, and 
special purpose—and this narrows down the 
field to a point where it can be much more 
easily understood. The table given here 
classifies them according to their accepted 


use 


ASH 


MAZDA PHOTO- SUPERFI 
AMPS LAMPS 


FLASH 
G } 
We 


<M 


Speed Graphic 
fitted with a 
Graflex flash 
synchronizer, 
latest version 
of an important 
accessory for 
flash pictures 


Basically, all of these flash lamps have 
much in common: any of them will flash on 
the current of two or more dry-cell batter- 
ies; any of them will produce a picture with 
almost any camera, lens, or film. Outside of 
that they differ from one another in the 
total amount of light they emit, the length 
of time or the duration of the flash, and the 
quality or color of the light emitted. These 
differences render these individual flash 
lamps suitable or not suitable, as the case 
may be, for use with special cameras, shut- 
ters, or films, which in turn are required for 
varying purposes, the list of which is liter- 
ally endless in modern photography. 

The simplest method of using flash lamps, 
for which any of them can be employed, is 
that which, though still extensively prac- 
ticed, was the only one possible when the 
flash lamp was introduced some ten or 
eleven years ago: the shutter of the camera 
was opened, the lamp flashed, and the shut- 
ter promptly closed again. This method pro- 
vided the full utilization of all the light 
emitted by the flash lamp. The earliest 
flash lamps, filled with thin crumpled alu- 
minum foil, flashed in something between 
1/25 and 1/50 of a second. It was, and still 
is, a sufficientiy brief interval of time in 
which to take a picture of someone or some- 
thing that is not in motion, such as a por- 
trait, a group of people, or a still life. 

This arrangement, however, was not sat- 
isfactory for news photographers and others 
who had to take pictures ‘on the fly” of 
things and people who could not be asked to 
The necessity for ex- 
1000 of 


pose or even to wait. 
posures of 1/100, 1/250, and even 1 
a second created a problem of how to ar- 
range for the flash to take place during that 
moment when the shutter was 


very brief 


eft and center, side view and wiring of the Graflex flash synchronizer, one of the features of 


focusing spotlight 


ust below the flash bulb. At right is a cross section of the solenoid 
ind after tripping. Momentum attained before tripp ng reduces consumption of current 
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Multiple flash of Korling's son, caught in a natural pose and in a soft arrangement of light and shadow 


It became obvious that some sort of 
“synchronization” (simultaneous perform- 
ance) had to be worked out between the 
action of the camera shutter and the flash- 
ing of the bulb. 

The history of “flash synchronizers” is 
extremely interesting and exciting. It is 
filled with drama, failures, and successes. 
The growth of the “synchronizer,” or “flash 
gun” as it is frequently called in the press 
photographer's vernacular, is the story of a 
coéperative pull between the various forces 
whose heart was in the ultimate perfection 
of the synchronizer: photogra- 
phers, lamp manufacturers, 
camera producers, and, of course, ’ 
the designers of the synchronizer / 
itself. But that story does not 
belong here. For the sake of 
clarity, a set of illustrations is 
being offered to show the com- 
ponent parts and working prin- 
ciple of the latest version of this 
important accessory: the Graflex 
flash synchronizer, the perform- 
ance of which is based on the 
magnetic solenoid release or 
“tripper.”’ The function of this 
is shown in the electric wiring 


open. 
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Construction of an "SM" 
bulb. The antennalike 
wire is for use only in 
the manufacturer's test 


diagram; it “trips” the shutter release at 
the precise moment that will cause all the 
“leaves” of the shutter to be open just as the 
flash of the lamp has reached its peak! 

To realize how critical the necessary ad- 
justment and function of the synchronizer 
must be to perform its function well, it is 
important to know that the full peak of 
light emission of the bulb is reached in 
something like 0.020 second—1/50 of a sec- 
ond—and that due allowance must be made 
for such factors as the delay in the perform- 
ance of the shutter and the starting time of 
the flash 

The choice of any particular 
flash lamp, aside from the brand 
(which is a matter of personal 
preference), should primarily be 
based upon the distance of the 
subject from the light source. 
Other considerations are: 
tionary or moving object; speed 
of film; how fast the lens is (f- 
number); type of shutter; depth 
of field necessary, and so on. 

It should be borne in mind that 
with any given film, lens stop, 
shutter speed, and flash bulb, the 
amount of light reflected by the 


sta- 
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subject, reaching the film in the camera, will 
vary with the distance from the lamp to the 
subject. (Not camera to subject-—but lamp 
to subject! When the lamp is used on the 
camera, then the distance is measured from 
the camera, of course.) This important fact 
was first given practical application in flash 
photography by Percy Harris, editor of the 
3ritish magazine, “Miniature Camera 
World.”” He assigned a number, which was 
originally referred to as the “Harris factor,” 
to each film-shutter-speed-lamp combina- 
tion. This number, when divided by the dis- 
tance in feet from light source to object, 
will give the nearest correct lens aperture 
This number is, in this coun- 
flash 


f-number 
try, called the “guide number” of a 
lamp. 


I fie use of guide numbers makes flash 
photography almost automatic. For exam- 
ple, we find a given bulb, with our regular 
film at a shutter speed of 1,100 second, is 
assigned a guide number of, say, 155. Then 
if our subject is ten feet from the flash lamp, 
the lens setting is found by dividing the 
guide number 155 by 10'—result 15.5 or 
practically f 16. Tables showing the guide 


numbers are available, free of charge, from 
the manufacturers of the flash lamps. 

The right bulb to use for a given shot de- 
pends on the subject and the camera. If 


your camera is not fitted with a synchro- 
nizer, almost any hand flash-lamp holder will 
do, with almost any bulb. Little pocket flash 
lamps are available for use with the No. 5 
and “SM" lamps. The No. 5 or the Press-25 
gives more light, but the “SM” has a quicker 
flash, resulting in less danger of blur should 
the subject move. Larger hand lamps are 
generally used with the No. 21 for pictures 
in larger rooms, and sometimes the Wabash 
3 or Mazda 50 for large banquet halls or 
outdoor shots 

For the little flash-box cameras with built- 
bulb usually recom- 
or the Wabash 0. 

cause overexpo- 


in synchronizers, the 
mended is the Mazda 11 
Larger lamps will usually 
sure, except in large rooms 

For hand fitted with synchro- 
nizers, and press-type cameras, the lamps 
usually employed are the Press 40 and Press 
50, and the Mazda 16A. These lamps supply 
1 large volume of light, and, in addition, are 
somewhat slower burning, so that slight 
errors in synchronization, unavoidable due 
to the handling newsmen give their 
cameras, Will not prevent synchronization. 

Certain miniature and many 
large cameras as well, are fitted with focal- 
plane or curtain shutters. These shutters 
attain speeds as high as 1/1000 of a second 
i narrow slit in a relatively slow 
When the button is pressed, 


cameras 


rough 


cameras, 


by using 
noving curtain 
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the slit travels over the surface of the film, 
exposing it from one end to the other. The 
high speeds available with these shutters 
make them valuable for action work, but 
special flash lamps must be used if they are 
to be synchronized. The lamps must burn 
long enough so that the slit in the shutter 
can travel the entire length of the film dur- 
ing the peak of the flash. Bulbs of this type 
are the Mazda 6 and 31, and the Wabash 2 
and 2A. 

Color film may also be shot with flash 
bulbs—-in fact, one of the best ways of 
shooting Kodachrome, because of the ac- 
curacy of the exposure. Any flash bulb may 
be used with indoor type film. For use with 
outdoor type—film intended to be exposed 
in daylight—-or for balancing flash with day- 
light coming in through windows, for ex- 
ample, using outdoor type film, a special 
blue-coated bulb, giving light of daylight 
quality, is used. Bulbs of this type are the 
Mazda 21B and Wabash 0-B, 2B, 3B, and 
40B. 

The latest development in flash bulbs is 
one that can take a picture in a dark room 
with the subject completely unaware of the 
flash! It is the so-called “blackout” bulb, 
by Wabash (see P.S.M., Oct. ‘41, p. 229). 

All of these bulbs, with one exception, 
work on the same principle—the battery 
current ignites a small primer, which in 
turn fires the filling of aluminum wire or 
foil, producing the flash. The exception is 
the “SM" bulb, which contains a small blob 
of active material on the lead-in wires, and 
an atmosphere of oxygen in the bulb. The 
construction of this bulb is shown in an 
accompanying diagram. The long, antenna- 
like wire inside the bulb serves as an aid to 
testing the bulbs during manufacture and 
has no other function. The interesting thing 
about the bulb is the extremely short dura- 
tion of the flash-—0.005 second. Thus, using 
the “SM” bulb without a synchronizer, even 
the cheapest camera can take action pic- 
tures as if its shutter speed were 1 200 of a 
second. 

By placing two, three, or more flash bulbs 
in positions where they will produce desired 
gradations and high lights or illuminate 
dark shadows, one achieves remarkable ef- 
fects At the same time, the great bril- 
liance of flash lamps permits working at 
small lens apertures, resulting in brilliant, 
sharp pictures, full of detail. 

The illustrations shown here are multiple 
flashes by the noted photographer, Torkel 
Korling, who through long experience has 
learned to produce flash pictures of great 
beauty and rarely approached photographic 
quality. Here is none of the ‘‘flatness’’ usu- 
ally associated with flash pictures—multi- 
ple flash prevents that. 
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A NEW BANTAM SPECIAL is on the mar- 
ket, equipped with Kodak Ektar.f/2 
lens and Supermatic shutter. Aberra- 
tions—-coma, astigmatism, distortion, 
curvature of field, and spherical aberra- 
tion—are virtually nonexistent in this 
lens. It also has been corrected for 
lateral and longitudinal chromatic 
aberrations to make possible Kodachrome 
transparencies of hair-line sharpness. Sur- 
face coatings only 1/50,000” thick on the 


A MINIATURE PRESS CAMERA is now being man- 
ufactured in the 2',” by 3',” size (above). 
It is a small edition of press cameras and 
has similar adjustments. The telescopic eye- 
level view finder is adjustable for correction 
of parallax on close-ups. Standard press ac- 
cessories may be added. 
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inner glass-air surfaces of the lens elements 
still further improve the clarity and bril- 
liance of the images formed. 


FOR THE BEGINNER who desires an inexpensive 
camera for taking indoor pictures by syn- 
chronized flash as well as outdoor pictures, 
the popular twin-lens reflex camera shown 
below is now being offered in what is called 
a “synchro model.” The flash holder, con- 
sisting of battery case, polished reflector, 
and lamp socket, is attached to the side of 
the camera ind the connecting cord 
plugs into terminals in the front plate under 
the lens. This attachment is designed for 
the new SM (Speed Midget) photoflash 
lamps. 


case, 


A MONORAIL BED is the outstanding feature of a new 


view and portrait camera of all-metal 


universal 
oe construction, which is available in 4” by 5”, 5” by 
_* 7”, and 8” by 10” sizes. The lens standard, tripod 


mounting plate, and camera back are mounted on 
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a single hexagon-shaped rail, the bearing 
surfaces of which provide slip-proof traction 
for the friction focusing drive. Operating 


adjustments on both lens front and camera 


back include rise and fall, side shift, swing, 
and tilt in a wide range. 








This title was obtained 
by dissolving the word 
“showmanship” over an 
illustration. The picture 
was taken in a 5’ fade- 
out with closed shutter 
the film wound back 5’, 
and the word faded in. 
The sample is the work 
of George L. Lancaster 


By 

CHARLES G. ~—. 
CLARKE 
A. €. 


7. 
°°. =e x» 


IN MOVIE’ TITLES ~. 


As a governor of the American Society 
of Cinematographers, Charles G. Clarke 
has long led in the development of photog- 
raphy. A recent achievement is the arti- 
ficial cloud transparency {see page 101). 
In 25 years he has filmed “too many pic- 
tures to count," among them several of the 
Zane Grey series, “Dead Men Tell” (a 
Charlie Chan thriller), and "Cadet Girl." 


OUR picture making has scarcely be- 
Vw when you view the uncut scenes 
taken on last summer's camping trip or at 
this fall's colorful football games. As the 
cold of winter drives you indoors, the real 
thrill of movie making lies ahead. I'm not 
talking about filming indoor scenes, but re- 





Gummed letters in sets simplify the job of title 
making. Use tweezers to fit them into straight 
lines. Glue will hold them in place permanently 


fer instead to the important task of editing 
and titling the haphazard collection of cel- 
luloid lying around in cans awaiting your 
attention. 

Title making is more fascinating to me 
than shooting the scenes those words are 
intended to explain. You can do wonders 
with titles. They challenge your ingenuity, 
and if you aren't careful, your pocketbook. 
3ut there’s a way out. You need not spend 
a handful of dollars to achieve interesting 
effects. From my experience I've collected 
several timely tips, all of them economical 
By following them you will gain new in- 
terest in your avocation. 


WHAT TO SAY. Titles serve several functions. 
They quadruple a picture's interest by in- 
terpreting and describing the action and 
scenery, and by serving as speeches for 


L“NZ 


When white letters are placed over a photograph 
or post card. the light parts of the background 
must be darkened with ink or pencil for contrast 
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your characters in silent films. Plainly 
state the facts. Use no more words than 
necessary. I’ve found it a good plan to scan 
newspaper headlines, then try to write my 
titles in the same vein. Short titles are 
easier to read and require less footage; long 
titles tend to destroy interest in the scenes 
themselves. Should the action force an es- 
pecially long explanation, break the titles 
into three or more parts, dissolving from 
one to another. 


TITLE FOOTAGE. In general, allow one full 
second for each word. If this seems too 
long or too short, read the title from the 
screen while the machine runs and cut it 
to fit a “normal” reading time. 


ARRANGEMENT. Never carry your titles to 
the very edges of the screen. By grouping 
the words compactly near the center, you 
avoid the possibility of ‘“‘bleeding’’ them off 
the fringes. Also, a well-knit group min- 
imizes errors in centering and aligning 
them. 


GUMMED LETTERS. These glossy white letters 
and figures come in sets of various dimen- 
sions. Their use avoids time-consuming 
hand lettering. The size to be chosen de- 
pends upon the “screen” on which they are 
pasted. A title measuring 9” by 12” may 
be made with letters %” or 1” tall, while a 
3” by 4” title requires letters from ',” to 
1,” high. The letter sets are available near- 
ly everywhere, and I’ve found them decided- 
ly useful. 

Since many of your scenes are records of 
vacation trips, it is a good plan to buy pic- 
ture post cards of each locality you photo- 
graph. When you are ready to start titling, 
spread a selection of cards on the table and 
pick out those that seem most appropriate. 
Remember, you’re using white letters, so 
be sure to spray a little black ink over light 


areas of the post cards, or shade the areas 
around the letters with a soft pencil. Of 
course, you'll mark off the lines with a ruler 
before starting, because when projected the 
error of off-center and out-of-line letters is 
magnified many times. 


DISSOLVES AND FADES. Opening titles should 
dissolve over each other, and both titles and 
background fade in and out simultaneously. 
Here’s the method I use, employing white 
letters on black cards and a plain picture 
background. The effect can be duplicated 
with any camera. 

You'll find perforated figures from the 
end of the safety leader about 5’ into the 
film. These indicate the start of the ex- 
posable film. Load the camera as usual. 
temove the lens and run the film until you 
see the perforated figures through the aper- 
ture. Set the counter at zero, replace the 
lens, and photograph the first title. Allow 
about 2’ for each fade. Let's say you fade 
in from 03’ to 05’, and out from 07’ to 09’. 
These fades may be accomplished by start- 
ing with the iris diaphragm closed, and 
opening gradually until you reach the se- 
lected stop. To fade out, you reverse the 
process. 

After completing the fade, open the cam- 
era in complete darkness, and wind back the 
film onto the unexposed reel. Reload, run 
the leader through until the footage figures 
appear, set the counter at zero, close the 
diaphragm, and now run the film up 3’. 
Place the camera in front of the second 
title. For best results, overlap the fade 
an additional foot. Thus, you start open- 
ing the diaphragm at 6’ and have it wide 
open at 8’. Repeat the process for each title 
in the series. 

Now place your photograph or post card 
in the holder, wind the film back on the 
starting reel, reset the counter to 00, and 
start the camera with the diaphragm closed. 


In copying titles, set up the 
camera and titling stand at a 
convenient angle. Left, this is 
being done on the kitchen table. 
Below, close-up of typewritten 
title on a picture background 
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For a scrambled-letter title. the letters are tapped 
nto a jumble as they are being filmed. The film, 


of course, must be run Backward in the projector 





To get a ‘wipe’ effect, a white card in front of 
the title is drawn aw ay (to the side or up) after 
the camera starts, and then moved into place again 


Gradually open until you reach the prede- 
termined stop, and let the camera run until 
you fade out 1’ beyond the last title. That 
extra foot is important, because the white 
letters will be visible longer than the darik- 
er background 


ACTION BACKGROUND 
have achieved near 


Hollywood producers 
perfection by photo- 
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graphing actors in the studio against mov- 
ing backgrounds taken, perhaps, on the 
other side of the world. Your set-up is 
simple compared to our elaborate profes- 
sional arrangements. Select from your li- 
brary a scene devoid of white areas, or 
space your title lines so they do not over- 
lap into the white. Place within the title 
stand a piece of ground glass cut to fit. 
This can be arranged by trimming out the 
metal back from the title holder. Now set 
up a projector and the camera so both are 
in perfect line with the center of the ground 
glass. 

After projecting the scene on the glass, 
focus the camera sharply on the image. 
Since the projector and camera shutters 
will not synchronize to a split second, take 
the pictures frame by frame, first setting 
a frame from the projector, then exposing 
one frame in the camera, repeating the pro- 
cess throughout. temember, too, you are 
exposing this action on film previously ex- 
posed to white letters on a black back- 
ground. The result will be a pleasing flow 
of scenery or action behind the crisp words. 


CONTROLLED BACKGROUND Not 

you find among your celluloid 
appropriate scenes for title making, yet you 
Love- 


always do 
souvenirs 


may desire a special projection print. 
ly effects of color in motion may 
tained by reflecting masses of colored light 
on the ground glass 

If you want to manufacture 
background, slip a small, flat “aquarium” 
into the holder. By this means, you can 
photograph tropical fish, butterflies, and 
other natural-history subjects You'll get 
good close-ups, always in focus. 

More simple than any of these ideas is 
the photographing of title letters and mov- 
ing background simultaneously outdoors. 
The letters should be glued to a piece of 
clear glass, which is placed in a mount fixed 
to the camera. If both the background 
(children at play, trees waving in the 
breeze, and the like) and the letters are 
well lighted by the sun, you can stop down 
the diaphragm sufficiently to catch the 
background pin sharp and the letters rea- 
sonably so. This method provides an inter- 
esting variation. 


be ob- 


your own 


A picture background should be 
used to introduce, first, the film as a whole, 
and second, divisions or chapters where the 


SUBTITLES. 


action, locale, or time changes. For the run- 
ning titles, I have found ordinary typewrit- 
ten capital letters on plain white paper not 
only photographically excellent, but also 
most economical. For this purpose you 
must use positive film. By developing 
“straight” with contrast developer, you get 
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So-called "process projection’ 


a negative image showing white letters on a 
dark background. By splicing this positive 
into the reversal film, the words will appear 
right side up and in order on the screen. 


‘WIPES.’ Were you to attempt a fade with 
black-on-white, using negative film, you'd 
find the film changing from clear transpar- 
ency to dark as the title appears. Thus you 
would reverse the desired effect. As a sub- 
stitute for the orthodox fade, you might try 


WEIGHING CHEMICALS WITH COINS 


In the absence of a set of regulation weights, coins in good condition can be 


used to 


of U.S 


weigh photographic 
coins in both grains and grams 


grains in round figures for easy computatior 
formul 
up to 10 percent in both weights and mea 


with the exception of ultra-fine-grair 


well within the permissible 
work 


10 percent 


IN 


can be accomplished simply 
by filming while projecting a moving or still background 
scene against a sheet of ground glass in the title frame 


chemicals. The 
ind, i 


sures, and the 


2 i 


Natural-history subjects may be used 
for interesting backgrounds by fitting a 
small, flat “aquarium” into the title frame 


a “wipe.”’ Simply start the camera with a 
white card covering the title. Slide the card 
out sideways or up, and at the proper time 
move it into place again. Thus you “wipe” 
the title in, then “wipe” it out again. 


Title making isn’t easy. Getting effective 
results will tax your skill, but good titles 
pay big dividends. They'll turn a mixture of 
unrelated scenes into a story your friends 
ind family will view with enthusiasm. 


[ PHOTOGRAPHY ] 


that follows gives the weight 
parentheses, their weight in 
General photographic formulas 
is, permit an error in compounding 
round figures, falling 
ill but the most exacting 


table 


be used i 











Milk-Bottle Cover Protects 
Projector Lens from Dust 


A SIMPLE and effective method of protect- 
ing the lens of your home slide projector 
from dust and minor abrasions when not in 
use is to cover it with a transparent flexible 
bottle cap. These are provided with an elas- 
tic band,which will fit the lens barrel snugly. 
They may be purchased in various sizes in 
most ten-cent stores.—E, J, EISEN MEIER. 


Shower Mixing Valve Controls 


Temperature of Film Tank 


A SHOWER mix- 
ing valve with a 
thermostatic ele- 
ment incorporat- 
ed in it will 
provide a con- 
Stant -tempera- 
ture water supply 
for the water 
jacket that is 
often used to sur- 
round photo- 
graphic develop- 
ing tanks 
mixing 

osts less 
lai! as mn 
1 regular 
mercial thermo 
static control and 
works we 
enough for all 
practical pur- 
poses, holding the 
temperature within a degree or two. A 
faucet fitted into the outlet pipe makes it 
unnecessary to turn the valve on the shower 
mixer, Which might disturb the temperature 
setting c. ©& 


Thermostatic shower mixer 
und faucet fitted to the 
pipes that supply water to 
the developing tank jacket 
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Cable Coiled on Plywood Forms 


THE photographer will find it easier to 
carry about long lamp cords if they are 
coiled compactly on H-shaped plywood 
forms as shown below. Round all the cor- 
ners to prevent abrasion of the cord surface, 
and fit two handles, which may be short 
pieces of dowel, to opposite ends so that the 
cord may be wound up easily with the two 
hands. An L-shaped notch holds the end of 
the cable. 


Handles on opposite ends and sides of plywood H's 
enable the forms to be rotated for quick winding 


Indicator for Developing Time 


WITH the pointer shown, an ordinary 
alarm clock may be used to time the devel- 
opment of films to the exact minute. A strip 
is cut from an enameled section of tin can, 
shaped to a point at one end, and bent as in- 
dicated. A rubber band snapped around the 
case of the alarm clock holds the marker at 
any desired point._ROBERT Scott. 
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OUTDOORS 


Use Kodak Veri- 
chrome Film for your 
tdoors in 

ngs ex 


helps 


errors, extends 
snapshot day 
yu get swell 
ipshots even when 
the day is dull. Load 
up now with Kodak 
Verichrome Filn 











~ the biggest Holiday sport 


NAPSHOTS, SNAPSHOTS EVERY- 
WHERE .. . the youngsters home 
from school . . . the oldsters coming 
together for family reunions, the 
Christmas tree, the gifts, the parties. . . 
Perhaps there'll be snow and skiing 


.a freeze and skating . . . and then 


what snapshots you'll get; some. of 


the grandest of the year. 


A Christmas stored safely away in 
snapshots is a Christmas you'll never 
forget; keep your camera busy right 
through the holidays Eastman 


Kodak Company, Rochester, N. Y. 
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INDOORS 
AT NIGHT 


Extra-fast Kodak 
Super-XX Film 
nakes snapshots in- 
doors at night with 
Photoflood bulbs 
ind inexpensive re 
flectors. A fascinating 
sportforyourcamera, 
Simple directions in 





free booklet ilso 
tells about flash pic- 


tures Atyour dealer Ss 


J 





Outdoors... Indoors—you can always count on KODAK FILM 
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” Wne-Severs and edie-thestes | 
in thousands of home workshops 


YANKEE 


ANDYMAN 


WORKSHOP TOOLS 


Priced for everybody, these popular, “Yankee-Handy- 
man spiral serew drivers make your work easier, 
quicker, better. and more fun. On sale wherever good 
tools are sold. Buy one now hefore today's unusual 
and rapidly growing demand depletes your dealer's stock, 








C | 
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Ne. 133-H No. 233-H No.33-H 


**YANKEE-HANDYMAN’’ 
QUICK-RETURN SPIRAL 
SCREW DRIVER. Fasci 
nating! All you do 
to drive or draw 
serews is push. A 
hidden spring in 
the handle auto 
matically returns 
the driver for the 
next stroke. Can be 
converted quickly 
into a fine drill if 
you add “Yankee 
Handyman” im- 
proved drill points 
baquipped with 

black An ingen 
ious tool at a re- 
markable price 


“YANKEE. HAN DYMAN’’ 
SPIRAL RATCHET SCREW 
DRIVER AND PUSH DRILL. 
The complete tool 
with the magix 
“Ouick-Return”™ 
action. The trans 
parent magazine 
handle contains 
one each ,"H, 
"HH, and Hu 
drill point and 
screw driver blade 
for small screws 
* blade comes in 
driver. A beautiful 
tool ready for ac- 
tion the moment 
you need it. Sensa- 
tional value 


“YANKEE. HANDYMAN’* 
SPIRAL SCREW DRIVER. 
A reliable trouble- 
shooter and time 
saver but without 
the “Quick-Re- 
turn’’ spring. The 
Ratchet Shifter 
gives instant right, 
left, or rigid adjust- 
ment. Bores holes, 
too, if you add 
“ Yankee - Handy - 
man’’ drill points 
Supplied with 

blade. Fine quality 
and a lot of tool 
for the money 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., U.S.A. 
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Gus Settles an Account 


(Continued from page 144) 


“Huh?” Wally said. “Oh 
looked at the speedometer. 
hundred over 35,000.” 

Gus walked around to the front end and 
examined the bumper. Scratches showed that 
the license plate had been moved from the 
right side to the center. ‘That cuts off some 
air,” he said. Then he knelt down and 
looked through the radiator grille. ‘That's 
funny,” he said. “I can't see a thing.” 

“What should you see?” asked Wally. 

“Light. Specially with the hood raised," 
Gus replied. He got up and looked down 
behind the grille. A large, oblong piece 
of black cardboard was leaning close up 
against the grille. With a slight pressure, 
Gus shoved it back and it almost completely 
covered the front of the radiator. 

“By gosh. That guy who put in the new 
fan belt and then fixed this car so it wouldn't 
run too cool sure fired it!" he said. ‘I don't 
think this car ran too cool anyway. The fel- 
low probably never gave it time to warm up. 
Now, the minute the engine starts, the fan 
pulls the cardboard back against the radia- 
tor and shuts off all the air. Maybe that 
mechanic should be fired, like Pickett said.” 

About closing time, Joe Clark came into 
the shop after the day's time-and-material 
slips, and was surprised to find his partner 
looking decidedly crestfallen. Joe picked the 
slips out of the cigar box in which Gus drops 
them. “What the devil is this?” he yelped 
after a few seconds. “ ‘One pair of pants, 
$1.79.'"" He read the name and address at 
the top of slip. “Robert J. Pickett, hey?” he 
said. “He's a big shot. But what about the 
pants?” 

“They're those no-good fishing pants I 
bought in one of Pickett’s stores last sum- 
mer,’’ Gus said grouchily. “I've always been 
sore about them, and when Pickett came in 
here today with his radiator steaming I saw 
a chance to get even. So I put ’em on his 
bill.” 

Joe looked shocked. ‘What did he say 
when he saw that item?” he asked. 

Gus's face got red. ‘Not a word.” Then 
he had to laugh. “Robert J. Pickett is quite 
a boy,” he admitted. He just talked along 
for a while about how successful he had been 
running a strictly cash business. Then he 
got into his car and stepped on the starter. 

“*Wait a minute,’ I told him. ‘You've 
forgotten your bill.’ ” 

“ “No, I haven't forgotten it,’ he came back 
at me. ‘And I haven't forgotten that pair 
of pants you've put on it. Charge it, brother 

and try and get it!’”’ 


I getcha.” He 
“A couple of 
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CASCO - CASCAMITE 


GLUES AND CEMENTS 


CASEIN COMPANY OF AMERICA, Dept. PS-142 
350 Madison Avenue, New York, N. Y. 


Please send my copy of booklets chec ked 


, “Casco Projects” “Casco Gluing Guide” 


t 

' 

' 

' 

' 

' 

' 

' 

' 

CASCAMITE RESIN GLUE : : 
For waterproof and all outdoor gluing | Name 

CASCO CASEIN GLUE ‘ 

‘or heavy duty, water-resistant gluing ' 

CASCO FLEXIBLE CEMENT —t ‘ 

For odd jobs and dissimilar materials ' 

' 

At Hardware, Paint and Lumber Dealers t 


Addre 5S = 


City State 
«<<<«<«= Save 2¢ — stick coupon on penny post card 
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Ace mechanic touch up cil-line firture 


FILES the air-minded mechanic needs 


Aircrart—one of the biggest industrial 


fields in the world—offers rare oppor- 
A 
a == tunities for ambitious mechanical train- 


ees with a mind for mastering details. 


2, 
aviation manufacturing. In filing work these mean 
that vou must know and use Thé right file for the job. 


Speed and accuracy are necessary in 


Quality and uniform cut and hardness in the files 
ire further essentials. Nothing assures these things 
more than the guarantee behind Nicholson and Black 


Diamond Files T we re perfect files in every dozen, 


Sold through mill-supply and hardware houses, 


Three Nicholson special-purpose files extensively used 
in aircraft construction and maintenance—and widely 


in other industries as well are: 


Aluminum Type "'A’’ (top). Special 
serrated-tooth and “open-throat™ cut 
to prevent clogging and “chatter.” 
For rapid filing of aluminum and 
other cductile-metal castings, et« 


Bross (middle). Short-angle upceut 
teeth prevent the tile running off the 
work im!t keep it clear of chips, 
Long-angle overcut breaks up the fil 
ngs and smooths the surface 


Stainless Steel (bottom). las spe 
cial-shape teeth to withstand the high 
ibrasive action of the tough chro- 
mium carbides and nickel alloy in 





thix strong. modern steel for light 
weight construction, 


@ FREE TECHNICAL BULLETINS on 
any of these files. FREE 28-PAGE 
BOOK, "A File for Every Purpose."* 


NICHOLSON FILE CO., 22 ACORN ST. 
PROVIDENCE, R. 1. U.S.A, 
tleo ¢ i t, Port 





NICHOLSON 





OL 
F | L ES FOR EVERY ("285 
purpose *0.s.A.% 


musa. 








Weld It, Says LeTourneau 


(Continued from page 57) 
ment on order. Welding was cheap and 
LeTourneau had a profitable competitive 
advantage over conservatives who stuck to 
rivets. In 1929 he decided to incorporate as 
a manufacturer, and put it through just 
after the stock-market crash. The first year 
was tough, but after that the big boom in 
public works made a strong demand for his 
goods. In 1935 he moved headquarters to 
Peoria, Ill., nearer the market, and there 
the plant area rapidly increased to 25, then 
75 acres. Hardly had that been started 
when the Toccoa development began. 

The steel housing at Toccoa was first de- 
veloped at Peoria, to meet an employee 
need. This kind of house shell is said to be 
as cheap as, or cheaper than ordinary con- 
struction, because one good welder with a 
couple of assistants can put up a whole 
house in a few days. 

The house unit starts with plates of steel, 
four by eight feet, of 12 gauge, % inch 
thick. These are stamped with an embossed 
rectangular pattern, and with a one-inch 
flange all around the edges. Two of these 
plates are placed back to back, six inches 
apart, and welded in this position with light 
diagonal braces, perforated to discourage 
transmission of heat. These boxlike panels 
are set up edge to edge, and simply welded 
along the joints. When they are in position, 
insulation is forced in under pressure. 

Roof panels are made 18 inches thick. 
This allows for more insulation and also 
adds strength. A roof of this construction 
has remarkable cantilever strength and 
needs only a few light pillars at long inter- 
vals to support it. In LeTourneau’s five- 
plane hangar there is only one pillar, which 
also anchors a roundabout crane. 

The steel shortage had held up the 
Toccoa building development, but shows no 
sign of stopping LeTourneau, who can get 
all the material he needs for his No. 1 de- 
fense industry. At 53 he is still popping 
ideas. He had a startling one last summer. 

“They've been too busy figuring how to 
build 80-ton tanks like the Germans,” he 
said. “Let’s not bother with 80-tonners. 
Let's make them 180-tonners and blow all 
the 80-tonners to pieces.”’ 





Question Bee Answers—Page 126 


1. b i? 3. b 4. b 
5. b . a 7. b 8. c 
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How PRECISION GRINDING 


— makes a Sever Circular Saw 


ALL ARBORS, spindles, bearing seats, etc. 
on Delta machines where accuracy to close 
limits is important, are ground to size. Turn- 
ing to size is “good enough” for many manu- 
facturers but not for Delta machines! As 
shown in this illustration to the right, Precision 
Grinding to size, after turning, is an extra 


operation. It costs more money and you can’t 
see it as you can see nickel plating on the out- 
side of a machine. But in a bearing or bearing 
seats, it provides a fit that is “all over” instead 
of only on a comparatively few high spots. 
This means that ball bearings do not become 
loose in service. Precision grinding produces 
a closer fit to more exacting tolerances, which 


VA 
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‘| rd 
MI LWAU @ 3 - 


JANUARY, 1942 


e mention POPULAR SCIENCE 


The Delta 8° Circular Saw rips 
stock 2!" thick—and will rip to 
center of an 18" panel. With avail- 
able table and guide bar exten- 
sions it will rip to center of a 48" 
panel and will miter boards 13 
or 14” wide. Has many exclusive 


features and advantages. 


means that fits are uniformly good and that 
true interchangeability is obtained. 

The extra accuracy obtained by precision 
grinding may be visualized when it is realized 
that the ordinary variation or tolerance on 
Delta arbors and spindles is three-ten-thou- 
sandths of an inch, and in many instances this 
tolerance is held to one ten-thousandth. 


te for the new Delta catalog which is a complete guide book 
wer tools. It not only lists the entire line of lta ‘Quality’ 
i metal working tools 
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The Delta Manufacturing Co., (Dept. 683-A) 
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600-634 E. Vienna Ave., Milwaukee 
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anti-freeze and 
worries. 


Get “Prestone” 
forget cold weather 
One shot lasts all winter. Guar- 
Get your 
today! 


anteed in writing. 


“Prestone” anti-freeze 


SEE INSIDE FRONT COVER 





U.S. U.S. ARMY CHOOSES THE BEST 


The H 


WARREN, OHIO 


THIS 


HULL MANUFACTURING CO., P.O. Box 246-E), 


MECHANICS GO FOR 


aida: -2ele) 483) 


More than 150,000 copies of | foe 

booklet | MOTOR CAR 
mechanics to AILMENTS 
help them “Cure Motor Car | 
Write for your 





Cures 


) 


this 72-page have 


been given t 


Ailments.” : 
free copy today 
CHAMP-ITEMS, 


6201 Maple Avenve 


INC. 


St. Louis, Mo. 





only rasta 


UP-TO-DATE IDEAS 
10. CRAFTSMAN WOOD stavice co 


work ers: Here it is! H rok 
SPECIAL BARGAINS 
2729 S$. Mary St., Dept. » Chicago, ttl. 


Hew wrroved Electric 


MOTO-SAW 


S A HAND SAW 


dust 6 GUIDE hh 


WO LimiT TO LENGTH OF 
STOCKIT WILLCUT SAWS 
TOCENTER OF 18 esa 


* DREMEL MFGCO. “MONEY BACK 
Dept. $122-A f i after 
Racine, Wisconsin 


WINN’S NEW IDEA 


CHEMICAL KITS and APPARATUS @ 
OUTFITS FOR STUDENTS, BIG VAL- . 
UE. FREE LITERATURE and CATALOG 
of CHEMICALS & LABORATORY SUP- @ 
PLIES. Send 3c for return postage 

J. H. WINN MBG. CO. e 
Dept. 101— 124 W. 23 St., N. Y. C. oe 


NEW Grinding Atlachment 


For 8 A 16 Metal Lathes. Build it Yourself. 


astings, oF ros o 
rlande rterna grinding 
tai 


— Machine & Tool Co., none c-1, Lene Mich, Onty $645 





TURN TIMBER INTO CASH 


WITTE LOG SAWS 


a wood sawing 
ste ady cash clearing land 
ood. One man cuts 15 to 
day on a little cheap fue 
Fence Posts, Shingle Butts ‘ 
etc. Use portable “a 
t — ne os ot none money-making 
tors price Easy 
e, K ‘ 


ENGINES | - ¢ 


0 10 H.P. | Oiling: Re 


witTe ENGINE WORKS 
4221 Oaktiand Av Kansas City. Mo. 


Carved Hull Kits—Separate Fittings 
Model Yacht Fittings—Sails &Spinnakers 


Send 20c coin for new 48 page catalog 


A. J. FISHER *°%oy.F'Sai mcm: * 


Royal Oak, Mich. 
56 PAGES OF WOOD AND 
METAL WORKING MACHINERY 
INFORMATION AVAILABLE 
DURO METALPRODUCTS (0. 2651 N.KILDARE,CHICAGO 


~ ot 
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oS covtnentar 


power 
terms 
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Cards, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others, Bi Profits: asy rules 
sent Wi | do popular Raise 
fite $8.25, Senior outfits 


detaile. KELSEY, inc. 


implitied’ Arc Welding 7 


Is easy to build a profitable business of 
your own with Hebert “Simplified” Arc 
Welding. These welders get the big poy 
obs thet mean real profit. Easier. taster, 


more economical 


te operate 


FREE book on Arc Welding | ] 


Get this valuable book that tells 


“Build Your Own” Welder 
Generate eset ante parts 
make pmpiele welder 


Stationary Model Welder 
teat oc welder tor pre 
cee ome weary, 


Write today! 


about new welding applicetiona 


Hebert Brees. Co. Bos p.12, Trey. Obie 











Gift Blueprints May Help 
Solve a Xmas Problem 


F YOU'RE puzzled as to what to give a 
| workshop enthusiast, if your Christmas 
budget isn’t stretching as far as it should, if 
you're up against that last-minute shop- 
ping question or looking for a “different” 
gift, here’s the answer to your problem: 
Give shop blueprints! Good plans simplify 
the building of worth-while projects, pre- 
vent errors, help avoid waste of materials. 
Any hobby worker will be glad to start a 
blueprint library. 

POPULAR SCIENCE will rush orders through 
within 24 hours after they are received at 
this office. Make your selections from the 
following list of outstanding projects or, if 
the plans you want are not listed, send a 
stamped, self-addressed envelope for our 
complete blueprint catalog. 


FURNITURE 
Coffee Table with Spiral legs, 245A $ .25 
Colonial Writing Desk, 3’ 6” high 
and 3’ 8” long, 21 25 
Combination Bench and Tilt-Top 
Table, (no turning), 11 
Early American Round-Top Stand, 191A 
Early Colonial Pine Chest, 32” long, 21” deep 
24” high, 308A 
Fireplace Screen (brass and wrought iron), Bed- 
side Cabinet, and Trinket Box, 389A 
Fireside Bench, Colonial, 187A-188A 
Hanging Wall Cabinet, 9'4” by 24” by 414” 
280A 
Modernistic Folding Screens, 4 designs that re- 
quire no turning, 91 
Sewing Cabinet of 1812, 1 
Six-Footed Coffee Table, 1 


TSA 
4” high; top is 14” by 


26 327 
Tavern Table and Scroll Mirror, 105 


MODELS 
Clipper Ship SOVEREIGN OF THE 
SEAS, 20'.” hull, 51-52-53-R 
Clipper Ship in a Bottle, 121-122 é 
a” ‘ody Coach, 13” long, 144-145-146-R 1.00 


‘ “ay 
CONSTITUTION (‘Old Ironsides’’) 21” = hull 
57-58-59-R 1.00 
Elizabethan Galleon REVENGE, 21” hull, 30” 
long, 25” high over all, 206-207-208-209 1.00 
Gettysburg Cannon, 292-293A 75 
Harbor Tugboat, full-hull model, 11%" long, 284 25 


(Continued on page 224) 
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In Revere’s Rome, N. Y. 
tool room, the Atlas Shaper 
helps keep munitions at peak 
production, 


WHEN Uncle Sam’s modern 75’s 
bark defiance from field or tank, 
they’re probably shooting shells 
whose casings were made by Revere 
Brass & Copper, Inc. Revere also 
makes the accurately machined rota- 
ting band that guides the shell as it 
rifles from the gun. Modern machines 
for modern weapons — Atlas is glad 
it can thus serve the nation. 


ATLAS PRESS CO. 


155 NORTH PITCHER STREET 
KALAMAZOO, MICH. 


LATHES - DRILL PRESSES - SHAPERS 
ARBOR PRESSES - MILLING MACHINES 








Plans for the Workshop 


(Continued from page 223) 


of Nine Modern U. 8S. Fighting 
plans and instructions in book- 
orm) i72-R 50 
Bedford Whaleboat with complete equip- 
ment, 14 ong. 326-R 


URMAHAL, power 
y Fre 


50 
cht "h 276 25 


97-198-199-200.. 1 00 


BOATS 
*ruiser. 17° lor 
y be used with 2 to 10 h.p 
ird or inboard motors, 356 


weighs 750 


58-359-R 1.50 


at 11 


Fix your crippled furniture, chipped 


veneer, splintered moldings so they look like new . . . Rogers 
Glue stays put longer because it’s stronger . . . also useful 
for repairing sporting goods, leather, cabinet work, wooden 


drawer pulls, interior building construction, and the like. 





; Sells 10 cents and up in tube 
Special Offer! jar or can at hardware stores 
onty or send 10 cents for full-size jar, a free project 
book giving new ideas. new plans on how to make use 
ful articies. plus a tree set of project sheets 

ROGERS GLUE CO., 
Department M, Gloucester, Mass. 


ROGERS. 


’o proP 
" OF strencTH IN EVERY 








fg wim FREE TRAILER PARTS CATALOG 


‘ . water 5 s. brakes 

ew ei ' se. beds. > > side Lae a ar Bo 
ae | f tu ju everyt “ Spe tis 7 

@ NATIONAL TRAILER EQUIPMENT Co. 
Complete I : Ssors to Kar-A-Van Industries, I Dept. 
Building! nstructions,10c $ 5—714 W. Wisconsin Ave., Milwaukee. Wis. 


ONAN ELECTRIC PLANTS ie took: sak Saket: Geena, 80 

ALTERNATING AND DIRECT CURRENT Soe ee. Gees cle ae 
Current, same « ty Power Lines for FARMS — ‘ ! 10 
1S, THEATRE PUBLIC: BUILDINGS 
Operate Ligh Rades, Motors, All Apy 


Prowt 
sOHOK 


Over @ STOCK MODELS — 550 to 80.000 Wares 
Any Voltage — Any Frequency 
Camp: mA OO Ty 
Manual. Full Automatic and Self Starting §% up 
Shepped — COME 


THOUSANDS IN USE PN ALL PARTS 
oF THE WORLD 


PER 


Werte tor Complete Detars 


D. W. ONAN & SONS 
11S Reyslston Avenue MINNEAPOLIS, “INN 


TO LITE) | 
From 100 to S50 Volts 4°PLiAnces Popular Science Monthly 
mare 353 Fourth Avenue, New York, N. Y 


for els 
the blueprint. or blueprints, numbered 





ne 


PATENTED FUSE; 


elie L.S.BRACH MFG. CORP. 
y) S3 Dickerson St., Newark, N. J. 











POPULAR SCIENCE 








TREWENDOUS 
OPENS AUTOMATICALLY 


| Gives Your! — a 


TON:Grip! 
VISE-GRIPweencs 


World's most powerful hand too 
Amazing 30- to-1 leverage ratio gives 
Tremendous Gripping Power! Jaws LOCK 
remain locked with hands 
anything. any shape 


¥y to size, stays adjusted 
amp. super-plier 





$1.6 M 


PETERSEN MFG. CO., DeWitt, Nebr. 


WITH PENCIL- — —— “ny “FINGER- 
TIP’’ CONTROL profit by us 
z a FOREDOM FLEXIBLE’ SHAFT. Toot. Performs 


se today. FREE, New tllus- 
trated Complete Catalog. 

FOREDOM ELECTRIC COMPANY 
DEPT. 282, 27 Park Piace, New York 


BIG NEW STREAMLINED LATHE 


AT SENSATIONAL 
BARGAIN PRICE 


s ext 


501 Rock St., Fairfield, lowa 


BLUE STAR PRODUCTS, 


del catak 1 
ated, 2 Eve 


New m 





aster 


. ALUE, 
Pour s Moaet —— 829- s 
7th Av... N. wa c. r 


’ 110 VOLT AC LIGHT PLANTS 


& AC ke tors, 1200 & 1S00 r 
furnish AC current same as in city. 350 
y) o 10,000 watts, list $44.50 
. , © Ui Also rotary convert- 
. r frequency changer 
otors with AC 
off, AC & DC generators 
etc. Write for circulars. 


KATOLIGHT, 52 Elm St., Mankato, Minn., U.S. A. 


! & t g 1 $ 
paid. State size hole "List & folder free 


john A. Sandstrom, Dept. 5, Jamestown, N.Y. 





_ GERSTNER Tool Chests 
er and a4 service, Free Catal 
a SSRSTRER ‘Too. CHESTS 
542 Columbia St. Dayton, Ohio 


—— BOAT PATTERNS 
Se Bera og 


d 1 
‘ HOW TO Bi ‘ILD BOATS” 





RPOOT CRUISER 


Cleveland Boat Blueprint Co. 
Station A-7 Cleveland, Oh 





7349)5° 
’ 7° L) A . 
ANY SIZES & ST yy OHN F. RA 
WRITE FOR FOLD Hy vey thet we 
CHICAGO, 














Elechric Sanding 
IS FASTER... BETTER... EASIER! 


Get smoothest professional 
finishes in your shop 
10 TIMES FASTER! 


al You llbe proud of the satin- 

y smooth finish ZEPHYR- 

PLANE JR. produces... 

delighted at the hoursof labor it saves... pleased withits low- 

cost operation. ENDS tedious “back-and-forth” hand sand- 

ing on wood, metal compositior ms... on all shop projects, 

home repairs, furr > refinishi etc. Removes paint and 

varnish ... polishes. Easy to han dle weighs only 9}, Ibs., 

perfectly balanced for even pressure on entire surface. .. leaves 

no ripples or ridges. Link-belt drive. Touch-control lever for 
easy belt changes. Works from licht socket 


SKILSAW, INC., 4777 Winnemac Ave., Chicago 


¢ SEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S 
.OR WRITE US TODAY FOR FULL INFORMATION! 











REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine that 
really operate Over 15,000 sold in the last 
year Ne i r chance to buy the New /m 
model kit for $5.95. ABSOLUTE 
iy ‘Come L 7 rk with eoil, condenser, plug, in 
ete O a sere a For 
I € yet parts guarar 
teed Send only ‘1. Shipped Collect ( 0.D. same 
day. Send f FREE terature or 6e for Jum} 
catalog and ch e of - ee wings or aviation pin 


GHQ MOTORS, Dept. S, 40 East 21 St., New York, N.Y. 








WORDS MEST AW! 


SYN¢ “RO ct its 3 ~ +e vod, thin wre 
st thiy, quis safely 4 
« Minute 2 wn-cutting 7 200 
1on-cutting REPELLING Bars ry stre 
t t li ne. Portal 
Ping saw! If Ive ale wan't 
t M.O ‘ , 


act 
for FREE CATALOG! 


= MN =A 


CRO DEVICE s inc 
3ies “sss a Dept. PS- 12 
Ferndate-Detroit, Michigan 


ER NEW! 1942 pe 
CATALOG & HANDBOOK 9 
GUNSMITHING for PLEASURE & FOR THE 
PROFIT Only complete Gee Toe! Section tor amatew FIRST TIME 
and professongl S12 Pages 16.000 items YEAR-ROUND 
6.000 Pictures Shetgues & Mifies Pistols & 
Revolvers Ammuntior Thousands of Accessenes IN-AAD 
MEW ITEMS AM Mayor Outdoors Sports Loup OuToOORS 
ment Better than ever trom cover te cover sports 
* Send @ Deltar Bilt, check o stamps. tor 
thes Dog improved voume WOW EQUIPMENT 


STOEGER ARMS CORP. 


507 FIFTH AVE NEW YORK, WY 


at 42nd St 








THE PRIZE GIFT 


For Your Soldier 
Boy, Junior, Dad 
or Grandpa 
Tool of 1001 uses. 
Does precision work 
on metals, alloys, wood, 
horn, plastics, bone, glass, 
etc. For your own hobby 
enjoyment or as a gift. 
A WHOLE TOOLSHOP 
IN YOUR HAND 
Uses 300 easy-to-change 
accessories to grind, drill, * ¥ 
polish, cut, rout, carve, saw, \¥ 
sand, engrave. 25,000 r.p.m. 
Wt. 12 oz. Postpaid with 7 Ac- 
cessories, $18.500n 10 Days Trial. 





endian Easy-to-Build Furniture Kits 
SMITHING EASY Make Ideal Xmas Gifts 


el, any URNISHING scale-model rooms is a hob- 

Pe te FS as fascinating as it is instructive. 

aluminum POPULAR SCIENCE now offers four one-dollar 

or silver, and kits of authentic Colonial furniture, all 

“give har wy. scaled 1” to the foot. These include turned 

fascinating new hobby or| legs, stamped basswood from which other 

3 +. Sg Ba em parts can be cut, die-cast metal fixtures and 

sinks, shapes Oo utensils, and instructions, but no walls or 
pierces, engraves, file floor 

> al ag All the family can join in the fun. The 

2 Ibs craftsman will find his skill challenged in 

With Accessories, $29.50 making scale-sized molding, paneling, win- 





or 64-PAGE —— Chicago Wheel & Mfg. Co. dows and the like. Women will enjoy add- 


115 S. Aberdeen St. ing miniature crocheted rugs, bedspreads, 
Chicago, tl. 


and curtains. The finished pieces make 
charming doll-house furniture. 

The following is a partial list of our kits. 
For a complete list, send a self-addressed, 
stamped envelope. 
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Thread Length ? 7 s Continued on page 
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Actual Size V-Plug 
Champion has designed 3 electrodes for easy starting. 
spark plugs for model gas One piece construction, 
engines which give the same 
dependable performance as CHAM PION 
regular Champions Sill- SPARK PLUG CO. 
ment sealed. Sillimanite in- 901 L pron Ave 
sulator. Alloy needlepoint loledo Ohio 


bm NEW MASTER MANUAL 


ne Me ater Manual for Woodv 
i different k 


15. Kit of furniture for Colonial bedroom, $1.00 


ALBERT CONSTANTINE & SON, INC. 793-8 East 135th St., N 





Home and Workshop Index 
for All 1941 Issues 


YOUR back issues of POPULAR SCIENCE. 
will be worth more to you, and their wealth of 
information will be more quickly available, 
if you have on hand a copy of the Home and 
Workshop Annual Index for 1941. All ar- 
ticles on woodworking, craftwork, home 
building, house repairs, model making, new 
shop ideas, radios, automobile servicing, and 
so forth are not only listed alphabetically, 
cross-indexed for easy reference 
cents to Popular Science 


out also 
Simply send 10 
Home and Work- 
shop Index, 353 
Fourth Avenue, 
New York, N. Y., 
inclosing a long, 
legal-size (No. 
10) envelope ad- 
dressed to your- 
self. A_ limited 
supply of the 1940 
index is still avail- 
able. Send 20cents 
if you wish index- 
es for both years 


POPULAR 
SCIENCE 


Mode! Construction Kits 


Continued from page 226 


Popular Science Monthly, Dept. 12A 
353 Fourth Avenue, New York, N. Y. 


Kit 


You save the C.O.1. charge by sending 
remittance with this order Remit b r 
order, check r registered n 

r th I 


your 
noney 
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MACHINE TOOLS 


a an a 


WooonD 


AND PLASTICS 
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Home Craftsmen who take pride in “work well done”, appreciate the 
sturdy, precision engineering of Walker-Turner Machine Tools. Home 
workshops equipped with these fine machines enjoy the same high 
industrial standards that have put more than 50,000 Walker-Turner 
Machine Tools into vital defense production during the past few 
years. Get a new thrill from your workshop with Walker-Turner 


Machine Tools... 
the home budget. 


JIG SAWS Several models, 
direct or belt drive 24 inch, 
4-speed mode! shown. Patented 
tensioner minimizes blade 
breakage, Table 16° x 12 
tilts 45°. 


* 


SEND FOR LATEST ° 


DRILL PRESSES 
Several bench and 
floor models, Six- 
spline ball bear. 
ing-mounted spin- 
die minimizes vi- 
bration. One-piece 
head, Jacobs 
chuck, many oth- 


er features 


WALKER-TURNE.R CO., INC 


212 Berckman St. Plainfield, N. J. 


Name 
Street 


City 





real tools of industry, at prices within reach of 


VARIABLE SPEED 
LATHE for turning, polish 
Spinning wide 
range of material and sizes, 
Rugged, accurate Hand 
wheel and indicator con 
trol speeds ranging from 
260 to 4200 r.p.m., depend 
ing upon motor and motor 
Swing over 


15 ‘ 
o'2°3 


ing and 


pulley used 
bed 12°; over gap 
distance between centers 
38". Floor and bench 
models, 


P 


Drill Presses @ Lathes 
Grinders @ Band Saws 
Shapers @ Bench Saws 
Jointers @ Surfacers 
Jig Saws @ Fiexible 
Shafts @ Radial Machines 


CATALOG 














With the Inventors 


FFORTLESS travel over the ice is made 
possible by motor-driven ice skates 
invented by Oren F. Russell of Palmer, 

Wash. In the midsection of the skate, a 
sharp-edged helical blade turns in contact 
with the ice. Provision is made for adjust- 


Tadeo 


y 


> 

‘eee; — =~ Am 

= Fe = SR $-¢s > L__ \ 
as - - 


[_ — ———$—$——$ se 


ing it to give just the required degree of 
“bite.” Motive power is furnished by a 
midget gasoline motor mounted at the back 
of each skate. Hand controls, like those of 
a motorcycle, may be used to regulate the 
WITH speed of the motors, as illustrated. For 


trips across large frozen areas, the putt- 


putting skates are declared a really practi- 
cal innovation as well as an interesting 
novelty. . . . PRACTICE IN READING FLAG 
SIGNALS, using the international semaphore 
code, is offered by F. W. Cattanach of Cran- 
ford, N. J., in the form of an ingenious 
device resembling a watch. Each time a 


button on its “stem” is pressed, a pair of 
flags on the face move to the proper posi- 


4 or tion for one of the letters of the alphabet. 
First the user tries to identify the signal at 
sight. Then he can 


check his accu- 
The key to a more efficient workshop — one in racy by looking 
which you can turn out more and better work in \ at the back of 
less time—is a full range of fine, durable tools. the instrument, 
In the case of saws, this suggests Atkins —the where the cor- 
same saws depended on throughout industry responding letter 
to speed armament production. Re-arm your 7 ee oe cee 
y y 

: . hole. A _ replace- 
shop for first class work with Atkins keen- shite cam in the 
edged saws. They cut cleanly and smoothly scampnatinad” "of the 
with less effort and hold a keen edge for hour practice aid, de- 
after hour of cutting. See them at your dealer. termines the se- 
quence in which 
THE RIGHT SAW FOR Luery Jot! ihe sgnels Ge 
pear. One cam, 
Handsaws Back Saws for example, may 
Coping Saws Band Saws present all the 
Hacksaws Dovetail Saws : code symbols in 
Circular Saws Keyhole Saws random or scram- 
bled order. Another cam may spell out a 
complete message, while a third may pro- 
duce a coded message to be deciphered... . 
GOODS THAT WOULD BE INJURED by dampness 

Continued on page 229) 
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may now be stored in containers with tell- 
tale labels, invented by Marjorie G. Snelling 
of Allentown, Pa. If they are stored in 
moist places, an ordinarily invisible chemi- 


cal preparation brands the packages with ? cot Bs = : . 
the word, “W etted. A number of suitable Oi ; , 44 ything 
compositions for : 


? 
the purpose have “ in Radio! 


been developed 


One is a mixture >» | BUY NOW—SAVE MONEY! 


of a deliquescent, 

or water-absorb- . You'll want this great 1942 Radio 
: : : \ r 1log—the biggest and best in 
ing, chemical with 3 : Ry » field! It’s got Everything in Ra- 
ac > re ¢ lio at prices that set the pace for 
a colored dye that 4 lue in today’s market. Send the 


will stain the i < upon for your FREE copy today 


pasties sg Another New 1942 Radios—50 new models, ~- AS- 
combines an alka- tic and wood table model consoles, 
I FM combination 10nO~ radios phos ne 


line deliquescent players. recorders, auto sets, farm ra- 
dios, etc. Before \ uy fe thi 


agent with the Knight line 


chemical ‘“indica- y a Sound Systems—194 
- stems—1942's 
1 to 60 wat ts 


tor” known as from 7 


feature bet 


phenolphthalein, usable output. 15 Dai 


which will turn NEES Sue, Te 
Build Your Own 


pink or red when f new Radio Kit : iil — diagrs = 
» iw ic ver iz for i lilder and E 

the mixture is . q perimenter rn Radi let ALL IED 

moistened. Or, 

when the wrapping itself is colored, its tint 


may be bleached by a suitable moisture- NEW BUILDERS’ KITS electré 
Plicat 


help vou 


Amateur Gear 


sensitive reagent. According to the amount 
of moisture that is harmful to the product, <a : 15.000 Items erythine in radio 


a range of deliquescent agents has been P equipment par pen na yr ny 
worked out that will respond to relative complete section on Fluorescent Lights 
: ing. Send for your FREE copy today? 
humidity from below 40 percent up to 98 , mone wease 18 pants 
arce JOOSE METAL P CLES whic — 
percent. ... LOOSE METAL | ARTICLES W hich AMATEUR SETS READY FOR PROMPT DELIVERY! 
may cause serious damage, by finding their 
way into the oiling systems of power plants, 
are ingeniously detected by an alarm sys- LEARN 


tem worked out by a Netherlands inventor. RADIO! 
In his scheme, a plug is screwed into the . 


lowest point of oil circulation. Facing in- 


ward from this plug is an insulated, ta- 
pered metallic point. Terminals of a bat- RADIO DICTIONARY BUILDERS’ HANDBOOK 
Nothing like it ever before— Most popular and widely sold 


tery and warning lamp are connected re- complete, authoritative Radio publication — ALLIED's 
worth many times — price own valuable beginner's book 
ompilec ) eading tadio > x 
nee wer tne 6 See. See ee SS eee 
supervision. Gives easy-to- = uits. read diagrams. bui 
understand definitions of all ets. etc Fu pe aay 
ommonly used radio terms Easy to underst and Order by 
coupon. It’s yours 


must 
l for only 

















833 W. Jackson Bivd., Dept. 7-A-2 
Chicago, Hlinois 
[ Send me your FREE 1942 Radio Catalog 
[I enclose 10c for Radio Dictionary 

I enclose 10c for Radio Builders 

book 





spectively to the poirted insert and to the 
frame of the machine, which serves as an Nam 
electrical ground Any heavy fragment of ition 
metal, as indicated by the arrow in the ac- 

Continued on paye 230 
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HEARING AID! 
Have You HEARD WITH THE NEW 


Jeper. RAVOX 


Only 
$2950 


Contains 
3 
Powerful 
Radio 
Tubes 








Made by 
ZENITH RADIO 
oe) £20) 7 S810), | 

Your Guorontee 


s production permit 
ectr light line, 
bs 





salios 


New Guil 


ececraic A 


Now, do Better enna this ousy 
wey 1O r 1 is 


v od me oO I » 
weighs or 9 uo ully guaranteed. Tr 
hardware dealer's or W RITE us teday for full details. 


SYRACUSE GUILDTOOL COMPANY, 1742-1B No. Salina St., Syracuse, WN, Y. 


toma unloac ii ing and 
Write Today! 
GORDON SMITH & CO., Inc. 


405 College St., Bowling Green, Ky. 
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companying view, will settle in contact wth 
the point and also with the frame. By doing 
so, it will close the electrical circuit and the 
lamp will glow, betraying its presence. 
The automatic watchman obviates the need 
for periodical shut-downs and inspections, 





QING DONG P-2-2-2- 
«arin FoR NELLYORK - 





with the attendant loss of large quantities 
of oil... . NEW SOUND EFFECTs for toy elec- 
tric trains, operating entirely automatically, 
are provided by William R. Smith of Phila- 
delphia, Pa. When a steam-type model 
reaches an insulated section of track, de- 
priving it of power, it comes to a standstill 
before a depot. An engine bell clangs and 
the familiar hissing of air brakes is heard. 
An imaginary station master announces the 
name of the express, its destination, and 
way stations. After a final cry of “All 
aboard!” the train realistically puffs on its 
way, to the accompaniment of a tooting 
whistle. The secret of the sound effects is a 
phonograph disk concealed within the sta- 
tion, and bearing the recorded sounds just 
described. The 
turntable is syn- 
chronized with 
electric connec- 
tions for stopping 
and starting the 
train, and both 
are controlled by 
the movement of 
the train itself. 
Whenever de- 
sired, a hand 
switch throws the 
system out of op- 
eration and the 
train passes the 
station without 
stopping. ... SIM- 
PLY BY PUTTING 
an angular bend 
in the semicircular handle of a paint can, as 
shown, A. B. Baisden and W. A. Lentz, of 
Belleville, N.J., have provided marked ad- 
vantages. When the can is hooked to a lad- 
(Continued on page 232) 
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“WHO SAID 
GOOD.BLADES 
HAVE TO BE 

WIGH PRICED?” 

T 


reat yourself to a 
super-keen, super-thrifty 
Marlin shave today! 


Marlin 


BLADES 


GUARANTEED BY MARLIN FIREARMS CO.—FINE GUNS SINCE 1870) 


Lee 


One home 








DOUBLE EOGE 


2025: 


Single Edge 15 for 25¢ 





raftsman writes: ‘‘Yot 
n clamps t ‘ ey 
extra hands. setting-up t 
nig up and mtigt toning r Jorgensen 
t st widely used tools in my si Handscrews 
ADJUSTABLE CLAMP Co. “The Clamp Folbs’ : 
408 WN. Ashiand Ave. Chlcage, U.S.A. 
PONY* 
PONY Minis- on @ « rd on 


" Look for the 
**Jorgensen’’ trade mark 
s your guarantee of the 
bes t Handscrew made - i 
izes. Send $3.20 pilus p« 
age Tibe —+ | ae 1 Hend- 
ee Trews open 6 . 
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TRAFFORD PLAS TICS 


For catalog, samples, 48-page Trafford Borttolio, send 
25c (returned on Ist $1.00 order). Experimental Kit 
$3.00 pstpd. Trafford, Dept. 816, 360 Worthington St., 
Springfield, Mass. 


Catalog FREE 








Your present power bill 
will buy a WITTE that 
produces power and light 
for lc a K.W.H. Save uy 
to 75%. A Size for Every 
Need. Write today for 
“ ince plan, literature 
id name of dealer 


WITTE ENGINE WORKS, 23322"H19° “5 
New FLUORESCENT 


wi Screws Into Socket 


Like Ordinary Bulb 
RICES, as low th ape cluding 
> LIT KIN ‘Fea- 
ices, factories on t se store 
it © FLUORESCENT, “Li hting 
Fin es the Lig —Li Saves it 
pee) rr t 


h de. . 
ing producto tne deca NAMCO, Dept. 71,433. ErieSt., "Chicago, i. 


BUILDZARC=WELDER foro 


CEnERWwOR 
For Light or He avy Work 


30-200 ar 
ete A+ 35c¢ 





Send today WELOER 

and we'llin >» FREE our 1942 Catalog. 

LEJAY Mfc. Co., 1323 tLejJay Bidg., 
Minneapolis, Minn. 


eres. Com 


WHATEVER YOU MAKE= 
Whenever 
You Repair 

s 


Glue it with 


WELDWOOD « 
The Glue of the Aircraft Industry 


Your homecraft projects and mending jobs deserve the best. 
For joints as strong as the hardest wood—for dowels 
that won’t loosen—you can’t find a better glue than 
WELDWOOD. 

WATERPROOF, not affected by steam heat or damp- 
ness, ROTPROOF, STAINFREE, enduring strength—these 
are proven, tested advantages of this one part, cold setting, 
quick mixing modern plastic adhesive. 

Try WELDWOOD GLUE on your next job, ¢ d you'll 
stick to WELDWOOD in the future. 


UNITED STATES PLYWOOD CORP. 


World's largest producers of Plywood 
616 West 46th Street, New York, N. Y. 


SEND 25¢ con't supoiyyou sends 
his name and 25 


‘ fi 
mn ind vali ble CLUE Mi MANUAL. (Please 
30F- 25/-50¢ 8S ¢ enti tion this publi tion.) 


WELDWAUD 


PLASTIC RESIN 


WATERPROOF GLUE 


+ SUBMARINES - DESTROYERS CRUISERS - 


wmcoe’® BUILD Boucher MODELS 
COMPLETE KITS 
WITH CARVED HULLS 
FITTINGS, BLUEPRINTS, ETC. 


Sutenerine $48 $17. Savannah 14” sc. $12.50. S. S. America 
$6.50. China Clipper Helena 19” sc. $18.50. Heavy 

tA. Chic 54 $27.50. Flush deck destroyer $30. Fast modern 
tanker 1/32 - $3.75. Che “wood of — 28 yg 1,16” sc. $5.00, 
- ucher 1s itt! Or er toda « ess a model of 
Amer ' I n ‘ oweten’ al your friends by 

it ye urself with B yuche 








making r parts. 


BOUCHER SHIP MODELS 56 «. “2% St. N.¥-C. 
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NOTHING 


There’s nothing else like 
“Prestone” anti-freeze. One 
shot lasts all winter. Guar- 
anteed in writing. Buy your 
“Prestone” anti-freeze today. 


SEE INSIDE FRONT COVER 


UGE OL 


NEW INVENTION 


Clectroplates®’Brush 


New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc.,with durable, sparkling, new 
coat of metal—with stroke of brush. Easy, 
simple, quick. Genpine Gold, Silver, Nickel, 
Cadmium, etc. Evérythiag furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business 
Steady repeat. Machine can pay for itself in 
week. Send TODAY for FREE SAMPLE 
and illustr ~~ ae ET how yoy cam pave 
sani a life income from a business of YOUR O 
lel Se MceeMe built upon satistied customers. Act at once! 
BOOKLET WARNER ELECTRIC COMPANY 


a Sete 225 N. Wabash Ave., Chicago, II!., Dept. 2-¥ 
Ter ey) aL 2 
STANDARD SMALL FARM TRACTORS y 

Powerful Gas Tractors for Smal! Farms, 
(,ardeners, Florists, Nurseries, 
Fruit Growers, Poultrymen 
1 & 2 Cylinders 
High Wheels, Rubber or 
Stee! Tires. Walk or Ride. \, 
Do Belt Work—Free Catalog pv@= 
STANDARD ENGINE CO. P 


Minneapolis,Minn. NewYork,N.Y. Philadelphia,Pa. 
4041 Como Av. 681 West 26 St. 1914-19 Fairmount 





POWERU/[E 


AMERICA’S FINEST ELECTRIC LANTERN 


tor throws wide floodlight. 
Either at flip of the switch. 
Uses a 6-volt battery, Un- 
breakable lens. $3.38 less 
battery at your dealers 


DELTA ELECTRIC CO. 
400 W. 33rd Bt., Merion, ind. 
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der rung, the offset handle swings out of 
the way, leaving the whole mouth of the 
container unobstructed for insertion of the 
brush. In shipping, cartons of mimimum size 
may be used, for the handles lie flat against 
the sides of the cans. There is no need 
to remove the 
handles and later 
replace them, as 
is common prac- 
tice. ... REPLAC- 
ING THE DANGER- 
OUS PRACTICE of 
using a blowtorch 
in removing old 
paint, a new tool 
applies electric 
heat from a re- 
sistance coil 
mounted in a 
block of refrac- 
tory material. 
When this imple- 
ment has passed 
over a layer of 
paint or varnish, 
the coating is so 
thoroughly disintegrated that it is readily 
removed with a scraper, as shown. The heat- 
ing element is directly exposed to the wood 
in the hollow interior of its working face. 
... KEEPING AN OUTDOOR CLOTHESLINE CLEAN 
in city surroundings no longer is a hopeless 
task. An automatic cleaner devised by 
Thomas Esposito, of South Orange, N. J., 
is said to solve the problem. His invention 
consists of a pair of cylindrical metal tubes 
through which the line passes. The longer 
tube, perforated so that water or other clean- 
ing fluid can be supplied, collects soot and 
dust when the clothesline is drawn through 
it, upon a core of sponge rubber. A shorter 



































tube, with a core of felt, then dries the line. 
In doth tubes, the casing and core are slotted 
and expandable, so that the clothesline may 
be removed or replaced at will. The clean- 
ing element itself may be detached. 


1s¢ mention Porctar Sctence when writing to advertisers. 





TO MAKE THIS UNIQUE 


Will you permit us to send you at our risk 
the Vacu-matic, adevice which autoowners WAT E R p R F 
everywhere are praising? Install it on your 


car. Test it at our risk. Unless it trims dollars off 
your gas bills by saving up to 30% on gasoline con- 


sumption, gives more power, quicker pickup and e ‘ 

faster acceleration, the test will cost you nothing. NES yas e LU E 

Automatic Supercharge Principle | 

Vacu-matic is entirely diferent! Itoperateson | 

the supercharge principle by automatically add- 

ingacharge of extraoxygen, drawn free fromthe 

outer air into the heart of the gas mixtore, F it &s 

or ic ot reathe 

Gonstructedotixparta fhacorract Gases openhee thd closing aa required. Saves 


ee r ~ = up to 30 °%, on gas costs, with better motor performance. 


tha factory. Easily and AG 

quicklyinstaliedbyany- 

marca AGENTS 22. 

FOR INTRODUCING, Here's a splendid opportunity for anusual sales 
and profits. Every car, truck, tractor owner a prospect. Send n and 


address now for big money making o er and how you can get yours Free. 
The Vacu-matic Co., 7617-635 W. State Street, Wauwatosa,Wis. 


5 WATERPROOF 


. even though 
submerged for months water has no effect 


. joints hold 
firm even up to temperature of 160°F. 


**Giftmaker Sr." AIa&aH 
oO te U.S.A, 85.9 Metal 
Product 


. holds for years 
with glue stronger than the joints it holds. 
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AYLOR- SHANTZ, Inc. 


» comtAYES an So Ty MOSQUITO BOAT! 


Super Detail model. Perfect bui ding easy with 


7 -2 
ry mmplete kit. $2. 50, p.p. (Catalog 10c) 
Quick Magi« 1DEAL MODELS, 28 W. 19 St., NEW YORK 
Clean grime and grease from = 
hands with SKAT, original 
ind best Paste Soap. Cleans 
iimost everything. If not at DRILLS —GRINDS—SANDS— SAWS 
dealer's, send 10c for large can. POLISHES — SHARPENS — CARVES 
SKAT CO., Dept. S, Hartford, Conn. The a ey TOOL is the hand! dlest power 


























im inate — 
Chuck } capacity. Ball bearing thr 
n STAND ARD MODEL. 


shows hundreds of todte parts, sets. accessories, am- Tne “only ‘DRILL- TOOL with a full year’s guarantee 


ectric eeteness and supplies ‘ outfit Value 


essory includes set of dr Is, mounted 


% k hettor I oo servile iaranteed quality = a 7. sanding dis cutting wheels re Ny mm 
Send for your co p y y today. Save at Rad plek! . t carving bur, etc. FREE with each tool wrdered Now We pay postage. 
RADOLEK CO. Dept. PS-62, 601 W. Randolph St. Chicage, Mi. ’ 10-DAY TRIAL—MONEY BACK GUARANTEE 

Paramount Products Co., Dept. 1-C, 545 Fifth Ave., New York 


OA a OVYMAM/C, — WELDS PEMERS: 
HEAVY DU BODIES, FRAMES, Fre. 
, Does Farm, Factory 

and Home Repairs 


Works off 110 volt electric li 
Ks f ght circuit. 
For this unheard of price you can ct Without previous welding ex- 
lene hace mone perience you can make for 
e marvelous Dynamic Super-Charged e@ yourself as much as $5.00 on a 
Transformer Type Welder complete— = repair job that can be cone in 
ready to plug into light socket. The “less than one hour. Many weld- 





Dynamic does both metal! ic and car- vers make as much as $15.00 
bon arc welding. You can also solder to $2000 a day. The Dynamic 


and braze on the lightest material cASY PAYMENTS Welder is light and easily port- 
° a 
Works on Iron, Steel, Tin, Brass, Copper and All Other Metals 


With our free instructions you can in ng time do finished repair jobs. 
BIG PAY IN BOOMING WELDING INDUSTRY Once you have the Dynamic AGENTS per pee 
outfit zon C! c_... in this profitable field. In a year a Dynamic Weld- Get our big profit plan 
er costs an 6c a Day. Write for FREE particulars TODAY =. _ ot ona. offer. 
DYNAMIC ‘WELDER CO., 2226-SZ, Silverton Road, Chicago, Illinois soothes oll 
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AMAZING NEW ELECTRIC 


Plugs into 
Light Socket 
Amazing new HANDI 
WELD Electric Are 
operates ft 110 volt 


. » Job, OF 
Stur .~ ‘ati t of fine st 


°o"SeND NO MONEY 
ees f 


r ‘ > in 5 day rT 
money paid for it will be refunded instant!) Ru way rd 
KUMFY PRODUCTS INC., Dept. B-205 Cincinnati. 


@ PRECISION BUILT 
@ EXTREMELY ACCURATE 
@ FREE S!IX-DAY TRIAL 


Here's accurate, fast 
laning at a NEW 
Low PRICE! 
Precision built, 
designed for pro- 
duction work, the 
Yager Bench 
Planer, with 
hand crank feed, 
costs only $89.00— 
power feed slightly higher. 
Money-saver for home craftsmen, ‘cabinet shops, boat 
builders, pattern shops — any woodworking plant. 
Weighs 125 tbs., uses 4s h.p. motor, has ball bearing cut- 
terhead. Write for folder and details free six-day trial. 
- THE KNEISLEY ELECTRIC CO.,496 SO. ST. CLAIR ST.. TOLEDO, 0. 4 
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CLEVELANO MODEL 8 SUPPLY CO. INC. 
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450886 Lorain Ave,, Cleveland, One 
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STANDARD SCIENCE ‘SUPPLY co. 


1228 N. Paulina St. Chicago, tl. 
Ls’ WHOLESALE 
Ha Uris FA PEE 4 


The most complete fluorescent catalog—listing 
fixtures, accessories, k.ts for every type of 
fluorescent lighting—including newest kitchen 
and bed lamps—at lowest wholesale pri 

New kit and diagram service makes it easy 

assemble. install. and seli complete fluorescent 
for homes. stores, factories. offices and farms 
Send for FREE catalog and special! agents offer 


Jackson Fluorescent Supphes, Dept 42.205 W Wacker Orie Chicago 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


to do every 





























This new manual shows you how 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, ete. 
How to do chip carving, level surface carving, 
relief. human and 
animal figures in the round completely explained 
and simplified. 256 Pages Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 


you wish. Money back if not satisfied. 


incising, carving in Carving 


Popular Science Monthly= Dept. 12 
353-4th Ave. New York, N. ¥. 
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Edited by Wierd 6. Morgan 


Author; The Leica Manual ture Camera Work, 


This beautiful 64 page booklet brings you the cream of the 
winners in recent contests and exhibits! Subjects include 
animals, birds, children, babies, nudes, industrial, land- 
Still life, and action-news shots. Every one a prize- 
in its class! Beautiful reproduction prints t 
ions giving complete data on camera, lens, filter, 
hghting conditions, exposure, development, etc. In 
tion, Editor Morgan analyzes each print for its prize-win- 
ning qualities, and gives you five essential rules to follow 
for success in taking and submitting photos in prize con- 
tests. This booklet is a gold mine of interest and help for 
every photographer Mail coupon now with dime to 
National Educational Alliance, Inc., Dept. 801A, 37 W 
47th St.. New Yor 


National Educational Alliance, Inc., 
Dept. 801A, 37 West 47th St., New York 

I want ‘60 Prize-Winning Photographs, and How * 
Were Made I enclose a dime * 


me 
am ¥ 
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is Photography your hobby? Do you want 

a peotes le a come business at home? Make 

Lanes MENTS for yourself 

ae +d 1 cost_Sc each and less. The Ideal 

Photo Enlarger is S AUTOMA. TIC. No experience 

reguired iso COPIES any picture 7.94 
MPLETE. Interesting circular FR 


IDEAL-X, 148 West 23 St., New York SIZE 





Enlarger for Small Negatives 


RRR NR 
Supplies Maximum Lighting ) pi HS Thapk CAMERAS /* 


Generous allowance on your camera toward a new or 
PROVIDING maximum illumination through p pera pe vs Phot pom ctne sg n 
the use of a double condenser system, this for free MOVIE or STILL Bargaingram. Dept. PS 
enlarger has also a sliding head assembly, 
light-tight lamp house, and revolving, glass- 
less negative carrier, available in sizes from 
35 mm. to 2',” by 3!,”. The enlarger is de- . 
signed for either standard bench or table 5 
use or for mounting on a special tripod. APHY 














Enroll now at country’s largest, best equipped 
school. Profit by our 32 years of experience in 
ene men and women for photographic success. 
° . ndividual coaching by experts, for Commercial, 
Silver Board Used as Film Screen News, Portrait, Motion Picture, Color Photography. 
on ~ or home study. Free booklet 

ad : . . We inerevUTE OF PHOTOGRAPHY 

WHEN the budget fails to provide for the pepr. s\ EST 33 STREET, NEW YORK, N. Y. 


purchase of a glass-beaded screen for show- 
ing home movies and color transparencies, 
a sheet of sign painter's silver board makes 
an effective substitute. A piece 30” by 45” 

is ample. The board also may be used as a pe aay 1. A a 


Get used Ford me ytors necessary. 


reflector to lighten the shidows when taking ee VG, Chevrolets, etc, for 

fle. Adjustable motorbeds ot al Assembled frames ready for 
pictures.—_ED REYNOLDs. installation. Fast VEE bottom Marine Piswood hulls. i, 
SEND 10c Kayaks Rowhboats Outboards Dinghies. Latest 








designs and construction det 


KAYAK BOAT CO., 152R ‘East 129th St., New York, N. Y. 
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National Defense gets first call 
on supplies of “Prestone” anti- 
freeze this year. That's why your 
dealer may not be able to sup- 
ply you if you wait until the 


last minute. Buy now! 


SEE INSIDE FRONT COVER 





GENUINE GEM- LECTRIC SHA SHAVER 


ADVERTISED AT Z| 
A 


$] 575 Now only dls 
e Built-in FACE-LIGHT 


Made by the makers of world-famous | 
\ hris s e2-way cutters 


Gem Razor and Gem Blades. The only 
e Works on AC and DC 
eLeather case 
eSuper-speed motor 
' ‘ r , @Snap-switch starter 
I t e Money-back guarantee 


Dept. P.S., Lawrence Otettbetinnte. 76 Lawrence St., Bklyn., N.Y. 
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enna. 8 CAMERA CO., STs Pet 
Chicage, timers 
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FREE: ENLARGEMENT 


ated. we will make a beautiful 


ino "FREE FRAME on 
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PROFE: SSION al enlargemen "Pp lease 
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_HOLLYWooD FILM STUDIOS 


7021 Santa Monica Bivd., Dept. 154, HOLLYWOOD, CALIFORNIA 














WORLD'S LOWEST PRICED| 


ADDING MACHINE “tmee Tait” 
QUASAWENER ONLY $250 


- veras coer 


IDEAL XMAS GIFT 
, i t en ’ n. ies x ben: sen 

ve ideal Gift—for Business. MONEY. 

! t ] i wee og ed WAC = GUAR ge 


Send e t I n 


} ‘ if ach if out 
in 10 days if not delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY ( Mfrs.) 
CHICAGO, ILLINOIS 


DEPT. 414, P.O. BOX 1118 


fe U.S Money back 


Vignetter for 16-mm. Cameras 
Completely Closes Iris 


AN IRIS vignetter for amateur movie cam- 
eras that has the advantage of closing down 
completely is now on the market. After the 
iris closes, an arm drops into place over the 
last point of light and completely blacks 
out the circle. By means of the device, which 
fits most popular 16-mm. cameras, a scene 
may be faded out completely; and in cam- 
eras having a back-winding mechanism, lap 
dissolves may be easily made. 


Adhesive Mounts for Photos 


DRY mounting sheets, coated on both sides 
with adhesive and protected by thin wax 
paper, make it easy to mount photographs. 
One side is cleared of its covering, and the 
photograph pressed firmly against it. Then 
it is trimmed to size, and the other wax 
paper removed, leaving the print ready to be 
pressed in place on a page in the album. 
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100X a | KIT $1.95 
100 Power Begone opp Lens Kit 


» in one evening of easy w 


M ake your own 
long refracting telescop 
i 


uigt 1 powere a telesc 
pte al ps etely f 
I ground and polished object 
cal eyepieces 50X and 100X. See 
,on. the ringed planet Saturn, the moon 
mplete lens kit with full directions for 
only $1.95 postpaid. Prompt shipment. 


125 W. 45th St., New York. 


ounting at the special pr 


BROWNSCOPE co., Dept. 61, 


GET A “PLUG-CHEK’”’ 


AUTO- LITE SPARK PLUGS 
SHIP MODEL SERVICE @p. | 


nee 
Mr. Pratt, our Model Consultant, will ad- 
vise you FREE of charge. 
A complete line of all standard kits and 
fittings always on hand 
Also All Types FISHER Model Yacht Fittings 
JAMES BLISS & CO., INC, Est. 1832 
220 State Street Boston, Mass. 


BARRON ““.c.;" PLANER. PLANES - PANELS 
RABBETS - ROUTS - TENONS 


FITS ANY DRILL PRESS 
A precision safety tool Planes to 
agate smoothness, Eliminate ay 


$750 
for high priced planer or } 


Fits any 14 h.p. or larger drill — Indispensable. Thou- 
sands in use. At your dealer—or write for literature. Shipped 
prepaid on receipt of $7.50. Positive money back guarantee. 
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READY 
TO USE 


BARRON TOOL CO., 358 Architects Bidg., DETROIT, MICH. 





LATING KITS “vin seusn 


NICKEL —CADMIUM—COPPER Etc Kits only $1.50 
each. SILVER Kit $2.00. Thousands in use in 
Satistaction Sporersecd 
o 5. Nos. 206159 
2061592. Cana. 368307, 368308) - See your deabes 
or order direct! RAPIDELECTROPLATING PROCE ss. 
Inc. 1414-S So. Wabash Ave., Chicago, til. 


Ski action demands sturdy, well designed skis! That's 
why most experts in America ski on Northlands. Only 
Northland offers you finest woods, craftsmanship, and 
modern designing. Northlands make you ski better. 


YOU NEED THIS 48 PAGE SKi BOOK! 


- illustrations, edited by Schneider. 
Send 10c or write for FREE folder. 


NORTHLAND 


World's Largest Ski Manufacturers 
94 Merriam Park — St. Paul, Minn. 





WHIZZER" Bicyc le Motor Quiet, Dependable, 4-cycle 1°, h.p. 
Bicycle structure not weakened. Center of gravity unchanged 
Looks like motorcycle. Easily installed. Further information 
write Whizzer Sales or send $59.95 for immediate delivery 
Terms if desired. Special attention given to holiday orders 

WHIZZER MOTOR SALES CO 


9000 Sunset Bivd. Los Angeles 











SIX SGOTTIES 
TO WHITTLE 


A new Kit containing 

material for whittling 

SIX interesting little 

Scottie dogs, each in dif- 

ferent characteristic pose. 

Each Scottie is about 2 

inches long and the six 

wood blocks supplied, are 

ready eu’ to the correct out- 

line. Nothing else needed but 

a pocketknife. Complete Kit 

containing 6 shaped blocks, 

pocket sharpening stone, material for 

eyes, and complete illustrated step-by-step instructions 

will be sent for only $1.00 postpaid in the United States 

or Canada. Get started in this new Hobby NOW. It's 
easy with this new Kit 


POPULAR SCIENCE MONTHLY Dept. 12 


POSTPAID 


paint and brush, 





353 Fourth Ave. New York, N. Y. 








Al'TOPOWER tells you how in plain, easy, 
w. Change auto generators into useful, 


tions that anyone 


for power, light 
special tools needed, 


ete Already used and 


“AUTOPOWER Only 
AUTOPOWER, INC. 





Assemble This KI-YAK xéme 
— VACATION 


Weighs 
only 20 ibs 
Carry It On Bike or By Hand 


BOYS—see how easily this 5129 year old young 
ster carries his MEAD KI YAK! What fun you‘ 
have with one—AND-you can assemble it YOUR- 
SELF at home tn a few hours from our num- 
bered, cut-to-fit Construction 
Kit-—and SAVE HALF the fac WRITE for 
tory-bullt cost, or sell it for big profit! 
DAD about this educational money-making Po oe ae 


Double Paddie or Oars now included with 
Write NOW for FREE circulars showing 
100 beautiful photos a Me ad Ki-Yak-— sail 


and with m introductory 
Creutere! | 





ng. pa ue 
Factory- - You Prices 
MEAD GLIDERS, 15 S. Market, Dept. o- 12, Chicago 


When W riting Advertisers 
__ Please . Mention on Popu LAR SCIENCE 


Workshops 
Make your own castings of aluminum copper bronze, silver. Foundry 
sets are available in three sizes including 2400 Deg. F. blast Furnaces 
$17.50, $24.00, $34.50, f.0.b Kansas City Free Circular. 


KANSAS CITY SPECIALTIES CO. 
P. 6. Box 6022, Dep't $-28 Kansas City, Mo. 














can fo 
AC and D C generators ur 
welding, 
Generators can be driven by 
endorsed by thousands. Send 
$1.00 postpaid, 


simple and illustrated instruc- 
practical 
from 2 to 1,000 volts, 
experience nor 
water, fan belt, 

your copy of 


id motors with voltage 
radio, sound, ete. No previou 
wind, 


2125 Pine St., St. Louis, Mo. 
































P. W. 
RESEALS 
BATH TUBS 


You can quickly and easily seal unsightly 
cracks around bathtubs and sinks, and reset 
loose bathroom fixtures and tiles with water- 
resisting PLASTIC WOOD. 


at Paint, Hardware 
and 10¢ Stores wt 
raed) 


PLASTIC WOO 


““3-IN-ONE’’ 


ON RAZOR BLADES 


Rust dulls razor blades quickly' A 
drop or two of 3-IN-ONE Oil applied 
to the edges after shaving prevents 
rust—lengthens blade life! Get it at 
Hardware, Drug,Grocery, 10¢ Stores 


3-IN-ONE 3-IN-ONE 


3 OIL 


Pruned Branches Bundled 
for Easy Disposal 


OW to dispose of a large pile of pruned 
4 branches is often a problem. One good 
way is to cut all the lateral branches off 
large limbs and lay them across a length 
of old clothesline or other rope. Tie a slip 
knot, draw the rope tight around the bun- 
dle, and knot it securely. Each bundle is 
then easily handled and takes only a small 
space if it has to be kept for a time before 
being hauled away. This is also a good 
method of getting rid of hollyhocks after 
they are through blooming, and of grape 
vines and annuals that have been killed by 
frost.—-G. C. BAIR. 


Timesaving Way to Prepare 


a Sheet of Ground Glass 


TIME can be saved in making a sheet of 
ground glass by a slight variation of the 
usual method, which is to place the glass 
on a level surface, sprinkle a small amount 
of abrasive powder over the surface, wet 
it with water, set another sheet of glass on 
top, and rub the two together in a circular 
motion. A good deal of rubbing has to be 
done before the glass is evenly ground. To 
avoid much of this work, prepare the glass 
in the same way, but do the rubbing with a 
piece of glass about 1” square. To the back 
of this attach a rubber vacuum cup, or 
fasten a small block of wood with a drop 
or two of sealing wax. It will be found that 
the small glass will grind into the hollows 
and produce an equally good ground glass 
with less effort.-DICK HUTCHINSON, 


Portable Electric Welder Thaws 
Underground Water Pipes 


FARMERS and other rural residents, when 
they find themselves unable to thaw out 
frozen underground water pipes by ordinary 
means, should keep in mind the service 
offered by many owners of portable elec- 
tric-welding power plants. One operator, 
who responds to pipe-thawing calls with a 
power plant mounted on a truck chassis, 
estimates the average time required to re- 
establish water flow from well to pump at 
about 15 minutes for a run of 50’ to 100’. 
With suitable resistance thrown into the 
circuit, he connects one power lead to the 
well end of the frozen pipe and the other 
lead to the pump end. A current of 400 
amperes at 80 volts usually thaws the pipe. 
An iron pipe, due to its higher resistance, 
will thaw out more readily than a copper 
pipe—J. Moproct. 
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et WATER LEVEL 
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| 30-GAL 
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Tank and Check Valve Control 
Water-Pressure Fluctuations 


IF YOUR house water system is subjected 
to wide pressure fluctuations resulting in 
small flow or the cutting off of the supply 
entirely when the neighbors are drawing 
water, you can install a simple and inexpen- 
sive system to overcome the annoyance. The 
system consists of a check valve and a range 
boiler installed between the water meter 
and the first branch in the house system as 
shown above. 

The periodic pressure from the main com- 
presses air in the tank. The check valve 
stops the water from returning to the main 
when the pressure falls below that of the 
tank. With only a 20-lb. normal main pres- 
sure and a 30-gal. tank, about 15 gal. will 
be available at the first-floor faucets after 
the main pressure has fallen to zero. A re- 
lief valve should also be installed if a water 
heater is used in the house.—T. P. S. 


Adding 
Water to 

Batteries 
in a Small 
Stationary 
Power Plant 


IN MAINTAINING stationary storage bat- 
teries, the addition of water to replace evap- 
oration is often a bothersome detail. It 
therefore pays to get a jug of the type gen- 
erally used arqund service stations for filling 
automobile batteries. This container keeps 
the distilled water clean and pure, and the 
exact amou.t may be added to each cell 
without spilling a drop.—-RAyY BLAIN. 
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12 inch 
3 Wheel 


(Less Motor) 


First successful 
}-wheel, heavy 
duty design at 
low cost! Han- 
dies straight or 
angular work in 
woods, plastics 
light metals 
Cuts 5” thick 

‘ 5 Full details 


center 24” circle. Table tilts 


Write 


Saws to 
in catalog 


, 107 Cleveland St., Warsaw, 
Spindle Shapers 





ANNOUNC ING 


THE IDEAL CHRISTMAS GIFT 


Stropper 


Puts Pleasure in that Morning Shave! Insert 
any Gillette-type blade in Twinplex—turn the 
crank for a cool, clean, comfortable shave. 


America’s favorite Blade-Conditioner for 25 


New 1942 Twinplex fea- 
“Barber Strop” rollers, fold- 
a-way crank, light weight. At 
Dealers. Order direct if your 
Dealer is out of stock. Postpaid 


RA TWINPLEX MANUFACTURING CO. 


1800 Ro Roscoe St., Dept. 231, _ Chicago, U. Sao 


years. 
tures 


em 








ans upto$2or $3 an Hour 


A FOLEY Automatic Saw Filer files 
hand, circular and band saws better 
than the best hand filer. Cash busi 
ness, no canvassing, no 

No experience needed. ‘ 

I sharpened 2309 hand saws 
which I got $1154.40. The Foley 
Saw File Al nes made a good living 
for me reoone Send cou 


on for FREE PLAN no obligation 


FOLEY MFG. CO., 119-2 Foley Bidg., 
Send Free Plan on Saw Filing t 


Minneapolis, Minn. 
usiness 

Name 

Address. 
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YOU 


S, these two men are working to- 
gether for you, a prospective user 
of South Bend Lathes. Together a shop 
foreman and a designer are finding the 
answer to one of the problems that must 
be solved to maintain South Bend stand- 
ards of quality. Their friendly coopera- 
tion is typical of the shoulder to shoulder 
teamwork of our employees. This co- 
ordination of effort contributes much to 
the service and satisfaction you will 
receive from a South Bend Lathe. 


All of us, here at South Bend, are 
working together for you—and for Na- 
tional Defense. Ptoduction schedules 
have been doubled and redoubled. But 
no sacrifice in quality has been made— 
nor will there be any lowering of our 
standards. 

South Bend Lathes are made in five 
sizes: 9”, 10”, 13”, 14!»” and 16” swing, 
Toolroom and Manufacturing types. 
Each size is available in several bed 
lengths. Complete line of practical 
attachments, chucks and tools. 


South Bend 16” Toolroom Precision Lathe 


SOUTH BEND LATHE DEALERS 
; il W ork New York, N. Y 
Buffalo, N. Y kK LN Philadelphia, Pa... 
se x : v psec! Pittsburgh, Pa...... 
Cleveland, hio , : St. Louis, Mo. 


Boston, Mass 


Detroit, Mich 
Indianapolis, Ind San Francisco, Cal 


Kansas City, Mo : Seattle, Wash 
Los Angeles, Cal al A i n Sale ff 
Milwaukee, Wis W. A. Vow bridg 
Newark, N. d. R. Edwards Ma Trowbridge ¢ 


SOUTH 


Me 
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See Special Opportunity Inside This Cover 


THIS COMPLETE, SI 


FOR SELF-INSTRUCTIC 
DEFENSE JOBS CALL FOR 


Mathematically 
Trained Men! 


Now You Can Prepare Easily and Quickly! 
THOUSANDS of new jobs are calling for 


\ met trained men! Every industry is rapidly expand 

Ax ‘ ing to meet the needs of our gigantic defense 
program. Trained mechanics and technicians 
are in urgent demand. In many lines there are 
more jobs than men prepared to fill them. 


hnematice 
Fe & elf Study 


And in the best of these jobs, the jobs which 
offer the highest pay and the greatest assurance 
of steady employment, a knowledge of mathe 
matics is required, because mathematics is the 
foundation of all technical work. Give yourself 
this basic preparation now by a new, quick, 
inexpensive, home-study method—a complete 
mathematics course in five volumes. Read full 
details on the inside of this cover! 


CUT OUT AND MAIL THIS POSTCARD 
TO ACCEPT SPECIAL OFFER INSIDE—NO STAMP NECESSARY 


Auodwo,y 


A Complete Course and 
Reference Library in 
These Five Volumes ® 


1,598 Pages ® Illustrated 


An Expert Gives You 
His Simplified Methods 


Mr. Thompson, the author of these books, is not an 
ordinary teacher of mathematics. He has had many 
years experience in giving students the kind of math- 
ematical training they need in practical work. He 
presents each practical method and problem in the 
clearest and simplest way. He gets right down to the 
kind of information that you need in your daily work. 

Don't let appearances fool you, mathematics is easy 
You can get these books on approval and see for your- 
self how much enjoyment you will have while getting 
this valuable training and solving interesting practical 
problems that puzzle your friends and fellow workers 


In no time at all you will be tackling with ease the 
most dificult question on this subject. | | | | | | 
: P aa New York. N.Y 
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They Work 





All of us, here at South Bend, are 
working together for you—and for Na- 
tional Defense. Production schedules 
have been doubled and redoubled. But 
no sacrifice in quality has been made— 
nor will there be any lowering of our 
standards. 

South Bend Lathes are made in five 
sizes: 9", 10", 13", 14!” and 16” swing, 
Toolroom and Manufacturing types. 
Each size is available in several bed 
lengths. Complete line of practical 
attachments, chucks and tools. 
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LATHE BUILDERS FOR 35 YEARS 830 E. Madisor 
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A Complete Course and 
Reference Library in 
These Five Volumes ® 


1,598 Pages ®@ Illustrated 


An Expert Gives You 
His Simplified Methods 


Thompson, the author of these books, is not an 


M 
4 He has had many 


ordinary teacher of mathematics 
years experience in giving students the kind of math- 
ematical training they need in practical work He 
presents each practical method and problem in the 
clearest and simplest way. He gets right down to the 
kind of information that you need in your daily work 


Don't let appearances fool you, mathematics is easy pcs 
You can get these books on appr val and see for your- ria 
self how much enjoyment you will have while getting engi 
this valuable training and solving interesting practical isa 
problems that puzzle your friends and fellow workers hulls 
In no time at all you will be tackling with ease the circl 
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yooming defense industries—learn mathematics 
Mathematics is the basic requirement of all 
mechanical and scientific work, and of all business 
»r industry based on science. Without this essential 
knowledge even the most capable man is left behind 
while others forge ahead to better jobs, bigger con- 
more money. You need mathematics to un- 
jerstand all technical work, to supervise operations, 
to improve, speed up and check on your work and the 
work of others. Such basic training is quickly recognized today and 
gladly paid for. It singles you out from the crowd and gives you an 
advantage whether it is a matter of a job, a promotion or a contract 

Now you can learn mathematics by an easy, inexpensive and time- 
saving method. This very simple and extremely interesting course 
in book form has been prepared for you by an expert who has de- 
oted a lifetime to teaching practical men the fundamentals of this 


important subject, 
ForSelf- 


ATHEMATICS'‘s.::; 


by J. E. Thompson, B.S. in E.E., A.M., 
Dept. of Mathematics, Pratt Institute 


MATHEMATICS FOR SELF STUDY starts right 
from the beginning with a review of arithmetic that 
gives you all special short cuts and trick problems 
that save countless hours of your time and make you 
more valuable to yourself and your job. Then these 
books go right into higher mathematics and show 
how simple it is when an expert explains it for 
you. 
ARITHMETIC: Starting with a quick review 
of principles, this volume presents all the 
special calculation methods used in busi- 
ness and industry which every practical 
man should know. Fundamental in all 
computations in engineering, both mil- 
itary and civilian. Essential methods 
for rapid calculation such as is needed 
in firing guns, setting lathes, etc. Sys 
tems of measurement and their com 
putation required in machine work 
Hundreds of other applications 
to technical work 
ALGEBRA: Starting with sim- 
ple practical problems, this 
book shows you, step by 
step, how to apply alge- 
braic methods to the 
most complex problems 
Shows how to solve 
problems which are in 
volved in all military and 
industrial work, relating to 
machines, engines, projectiles, 
ships, planes, etc. Logarithms and slide 
rule, and many other practical applications 
GEOMETRY: States clearly all needed facts ab 
plane figures, circles, polygons, etc. Covers all thet 
in drafting and engineering. It deals at length with angle 
gles, circles, and the many other geometric figures that are basi 
eering design. Sheet metal work, so important in airplane construct 
lirect application of these principles So also is the laying out of 
_ which is the major activity in ship construction The properties 
es and spheres explained in this volume also apply directly in navigat 
@N@METRY: This volume makes easy the principles of ang! 


, > 
gles, shows you how to use tables that explain their functions. Pr 
(Continued at top of? f 





Prmcmins now for an important job in America’s 
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Mathematics Is the Indispensable 
Foundation Knowledge for Today’s 


New Technical 
and Mechanical 


. DEFENSE 
JoBsS 
ee 


(Continued from preceding column) 
tically every problem in machine 
work, land surveying, mechanics, 
astronomy, navigation and range 
finding is solved by methods of 
trigonometry. These methods 
are explained here in the most 
simple way with actual exam- 
ples of calculations of height 
and distance as they are applied 
directly to the sighting of guns 
and the determination of the 
position of a ship at sea, the 
construction of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are furnished 
in this book as they are in all the other volumes of this series. 
CALCULUS: You will enjoy mastering calculus in this interesting 
new way and will find it will enable you to solve problems that can be 
solved in no other way. This branch of mathematics deals with rate 
problems. It is essential in computation involving objects moving 
with varying rates of speed. It also enables us to find the most effi- 
cient design for any kind of mechanism, engine, or moving vehicle. 
Typical problems included in this book are the calculation of the 
velocity with which a man supported by a parachute strikes the 
ground, the path of a bullet or shell, the work done by expanding gas 
or steam (which is applied directly in the design of rifles and cannon). 

These are but a few of the hundreds of subjects simplified 
and explained in this complete reading course in mathematics. 


Examine ““MATHEMATICS FOR 
SELF-STUDY’ 10 Days Free! 
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Send no money now. Just mail this card—it requires 
no stamp. We will send you the 5 books for 10 days’ 
trial. After 10 days, if not completely satisfied, return 
the books to us without obligation or send us the small 
down payment of $2.95, balance in three monthly pay- 
ments. Mail this card today. 


D. Van Nostrand Co., 

250 Fourth Ave., New York, N. Y. 

volumes. 
send you 


for three 


cents post- 


ss °) poyme > fe with this 


privilege.) 


Address 


waa 
A 








| 
; 








MARION HUTTON 
Glenn Miller's Moonlight Serenode 
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Better Taste ... first for Cooler Smoking 


and right you are because everything in 


Chesterfield... every bit of material used. is put there to 


vive vou just what you want in a cigarette... from the 
Richt Combination of the workd- best ciyarette tobacecos 
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